
September IS, 1980 

The Honorable David D. Furrnan,- J.S.C; 
Chancery Division 
Superior Court, Middlesex County 
Administration Building' 
New Brunswick, New Jersey -08903 

> • 

Res City of Perth Amboy vs. Madison Industries, Inc., et aL 
-and-

.. " State of New Jersey (DEP) vs. Chemical & Pollution 
Sciences, Inc., et aL 
(Consolidated Matter) 
Docket No. L-28115-76 and C-4474-76 
Dames & Moore Job No. 11513-001-10 

Dear Judge Furman: 

Dames k Moore4s pleased to present to Your Honor two draft copies'of the 
following report entitled; "Investigation for the New Jersey Superior Court on the 
Feasibility and Advisability of Containment and Removal of Contaminated Ground 
Wat® and Soils in the Pricketts Brook Watershed,'Middlesex County, New Jersey, and 
if Feasible and Advisable, Recommended Methods for Accomplishing Such Objectives". 
The contents of this report are in accordance with, and pursuant to our appointment as 
expert to the Court by Order dated Jtily Y, 1979 and our meeting with Your Honor on 
August 1, 1979. These are for review and comment. 

Essentially, JDarogSjA Moore. W&§'c&edt$l to investigate and determine the 
feasibility and advisability of the removal of contaminated ground water and soils in 
the Pricketts Brook Watershed and preventing the fdrther spread of contamination. It 
was our understanding that we were not expected to determine the .origin of the. 
contaminants, but rather, by using court exhibits submitted by the parties associated ; 
with this action, and assuming the submittals were valid, we were expected to explore 
the various alternatives to effect a "clean-up". We have designed the necessary scope 
of work and conducted the required tasks to fulfill these objectives. Work performed 
included a detailed review of available pertinent evidence, depositions, and proceed
ings transcripts submitted to the Court; review of additional publications and related 
literature; limited field investigations required for verification; newly acquired data 
collected by Dames & Moore personnel; reduction and evaluation of existing data and 
consideration arid selection of various remedial methods based upon techriical evalua
tions; cost comparisons, arid our professional expertise. 
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organic content in the extracted water to a level compatible with 
environmental requirements via filtration and carbon adsorptions. 

options considered for handling the treated water include discharge to the 
Old Bridge Township Sewer; discharge by force main or gravity sewer to 
the MCSA interceptor; discharge to the aquifer via spray irrigation; and 
discharge by gravity to surface water; 

removal of Pricketts Pond and Pricketts Brook sediments by dredging, with 
ocean or land disposal; and 

rerouting Pricketts Brook south of CPS and Madison Industries, Inc. 
considering both lined and unlined new channel. 

Seven remedial action schemes were selected as being potentially feasible 
and of these we conditionally recommend using a 2100 gpm pumping rate for 
decontamination wells, along with the isolation of a portion of the contaminated 
aquifer by installing a 70 foot deep, slurry cutoff walL This is discussed in detail in 
the report as "Scheme No. 8n. Installation of the slurry wall is contingent upon several 
factors including that the South Amboy Fire Clay underlying the Old Bridge Sand is 
continuous within the perimeter of the proposed wall. In consideration of treatment 
and disposal of.extracted ground water, the least expensive alternative is heavy metals 
removal and sludge dewatering with discharge by force main to the MCSA interceptor 
sewer. The advisable option for treatment of organios will be dependent on NJDEP 
posture at time of inception however alternative unit processes are discussed. The 
costs for implementation of Scheme No. 8, the first choice, is $3,167,840. 

Other preferred treatment schemes are prioritized by cost. Incorporating 
additional ancillary remedial measures in the first choice (slurry wall/ground water 
pumping scheme), namely, removal of sediments from Pricketts Pond with land 
disposal presently advisible over ocean disposal, removal of contaminants in Pricketts 
Pond water following dredging of Pond sediments, and rerouting Pricketts Brook 
without an impermeable lining south of the two plants incurs total costs of about 
$8,096,500. The seven remedial action schemes selected range in total package costs 
from the first choice (Scheme No. 8) at $8,096,500 to seventh choice (Scheme No. 65) 
costing $19,131,450. 

Because of the dynamic situation regarding changes in contaminant levels 
with time and the exiguous nature of the data base, we urge that a carefully designed 
monitoring well system be installed, samples obtained and tested on a regular 
schedule, and data review and analysis be conducted prior to the implementation of 
any remedial scheme*. Furthermore, because of the large variation in cost of selected 
remedial schemes, we recommend that a pilot scale investigation be designed and 

•Should time be of the essence, additional rounds of sampling and analysis could be 
conducted concurrently with the installation and pumping of the decontamination 
wells. 
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Findings and conclusions developed from specific tasks conducted during 
the program confirm existing organic and heavy metal contamination of ground water 
and soils within the Pricketts Brook Watershed. Further analysis quantified those 
aquifer characteristics necessary to provide appropriate technical evaluation for 
assessment of various treatment alternatives. 

We would like to bring to your honor's attention certain difficulties which 
were encountered during the course of this feasibility study. As examples, during our 
review and analysis of the data it became apparent that we were dealing with a 
dynamic situation, wherein significant changes in contaminant levels were occurring 
with time. In some instances certain contaminant levels decreased and during the 
same time period others increased, all at the same sampling point. Also since 
sampling points, i.e. monitoring wells, were not located on a systematic grid, in 
sizeable areas not covered by monitoring wells we could only make assumptions 
regarding the consistency of contamination between sampling points. A further 
difficulty was the conditional response we received from certain agencies and 
commercial establishments regarding pricing and acceptance and/or disposal of 
contaminated soil or water. The foregoing not withstanding, a full range of treatment 
alternatives were explored. 

Treatment alternatives and combinations of treatment alternatives con
sidered in detail have been grouped into the following technical categories; removal of 
contaminated sediments from Pricketts Pond and Pricketts Brook by dredging and 
disposal of the dredged material; rerouting Prickets Brook; decontamination of the Old 
Bridge Sand aquifer by withdrawal of contaminated ground water by pumping wells 
with treatment and disposal of the waste stream; containment of contaminated soil 
and ground water by installation of a slurry cutoff wall, and partial decontamination 
by pumping, including treatment and disposal of the pumped water. Demolition of 
plants with excavation and removal of contaminated soil; and a no-action scheme were 
not considered in detail, because of the extreme consequences associated with such 
alternatives. A total of seventy-five (75) different treatment alternatives were 
developed. 

Of all alternatives considered, the following decontamination measures 
were chosen for more detailed inspection; 

pumping the aquifer by means of properly located high-capacity decon
tamination wells at one of three pumping rates; 700 gpm, 2100 gpm or 5000 
gpm; 

partial containment of the contaminated portion of the aquifer by means of 
a slurry cutoff wall considering two options: a wall 70 feet deep and a wall 
120 feet deep; and 

removal of heavy metals from ground water, sludge dewatering in a 
treatment plant, and removal of hydrocarbons by air-stripping utilizing a 
cooling tower, aerated lagoon, and spray irrigation, reduction of the 
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implemented to determine actual parameters for operation of alternate treatment 
schemes so that empirical numbers can be reviewed by regulatory agencies for formal 
consideration prior to a final decision for construction. 

We have enjoyed working on this project and greatly appreciate the 
opportunity to serve your Honor and the Superior Court. We will finalize this report 
upon receipt of your Honor's comments. If the Court should have any questions on the 
subject matter contained herein or require any additional clarification or service, 
please do not hesitate to contact us. 

Respectfully submitted, 

DAMES & MOORE-

d 
Bernard Archer 
Partner 

rles A. Rich 
Project Manager 

Joseph Minster 
Principal Investigator 
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1.0 INTRODUCTION 

1.1 General 

; By Order dated July 2, 1979 (refer to Appendix C), Judge David D. Fur man 
appointed Dames & Moore to be the Court's own expert for purposes of fashioning a 
remedy in the lawsuit: State (DEP) vs. Chemical & Pollution Sciences, Inc. et aL, 
Docket No. C-4474-76. Dames & Moore was given a general task to investigate and 
submit a final report "on the feasibility and advisability of containment and removal of 
contaminated ground water and soils in the Pricketts Brook Watershed and if feasible 
and advisable, his recommended methods for accomplishing such objectives." 

In this report we review the evidence submitted to the Court only in the 
context of the purpose and task of this investigation. The available data is presented 
in a form that allows technical analysis, which, in tilirn, serves as a basis for evaluating 
the feasibility and advisability of a remedy. We did not attempt to review the sources 
of soil, surface water and ground water, contamination established earlier, by others. 

1.2 Scope of Work 

In a letter of July 5, 1979, the State Deputy Attorney General, Mrs. 
Rebecca Fields, pointed out that Dames & Moore is not obligated to prepare and 
submit to the Court a formal proposed "scope of work." However, in our letter of 
September 18, 1979, we notified Judge David D. Fur man that based on the review of 
the evidence submitted to the Court we have prepared a general scope of work 
consisting of but not limited to the following basic elements: 

1) gathering of historical data; 

2) field investigations; 

3) installation of test/monitoring wells, sampling and chemical analyses to 
fill-in data gaps and update existing water quality information as needed; 

4) construction of overlay maps depicting the shape and levels of concentra
tion of various contaminant plumes; and 

5) if feasible, development of a method or methods to either mitigate or 
eliminate the contaminants. 
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After an introductory study of the reference material, a list of which was 
enclosed by Mrs. Rebecca Fields in her letter of July 5, 1979, as well as of other 
pertinent information listed in the Reference section of this report, we came to the 
conclusion that, due to the large amount of information collected earlier by others and 
provided by the courts, only a limited program of additional Held investigations was 
justified at that time, namely a spot-check analysis to confirm reported concentra
tions of zinc, lead, cadmium, methylene chloride, and 1,1,2,2-tetrachloroethane in 
ground water, present ground water levels; and that the installation of additional 
test/monitoring wells for the purposes of this investigation should be canceled. 

Accordingly, a scope of work consisting of the following tasks was 
performed: 

reviewed the available information pertainent to this site reported by 
AdTek Engineering (1975); Geraghty and Miller, Inc. (1978); Barksdale 
(1943); Appel (1962); NJDEP (1973); Faust (1975); Schoor Engineering 
(1973); and Hunter (1975); 

reviewed publications on adsorption of heavy metals by soils: Harter (1979); 
Sautillan-Medcano et aL(1975); and Fuller (1977); 

collected samples of ground water in Monitoring Wells #A, B, D, E, S-l, 
M-l, M-2, and M-3 on October 8, 1979. These samples of ground water 
were tested by a certified chemical laboratory for zinc, lead, cadmium, 
methylene chloride, and 1,1,2,2-tetrachloroethane; 

collected duplicate samples of ground water for the representatives of CPS 
and Madison Industries, Inc. from wells located on their respective proper
ties; 

collected one sample of surface water from Pricketts Brook on October 5, 
1979. Which was analyzed by the same laboratory for the same constitu
ents as above mentioned samples of ground water; 

measured ground water levels in Monitoring Wells #A, B> D, E, S-l, M-l, 
M-2, and M-3 on October 8, 1979; 
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evaluated the lithology, thickness, porosity, and permeability charac
teristic of the Old Bridge sand as determined by others; 

estimated the general direction, hydraulic gradients, velocities end rates of 
ground water flow; 

estimated the approximate time necessary for a portion of ground water to 
travel from the eastern boundaries of the CPS and Madison Industries, Inc. 
to the Vicinity of Pricketts Pond; 

tabulated available results of chemical analyses of ground water for zinc, 
lead, cadmium, methylene chloride, and 1,1,2,2-tetrachloroethane as well 
as the results of chemical analyses of soil for zinc, lead, and cadmium 
(Tables 3-10 and Figure 35); 

plotted ground water concentration levels of these five constituents and 
identified areas of relatively high concentrations as well as those areas 
•her. concentrations exceed EPA and State drinking water standards 
(Figures 9-13); 

constructed three hydrogeolcgic cross sections, on which were shown 
constituent concentration levels of the aforementioned five constituents 
(three cross sections for each constituent, Figures 14-28); 

Plotted a change in concentration over a two year period of zinc, lead 
cadmium, and methylene chloride and a change in concentration over a one 
year period of 1,1,2,2-tetrachloroethane in ground water (Figures 29-33); 

summarized the available information and compiled a list of highest 
concentrations of thirty-two organics, other than methylene chloride and 
1,1,2,2-tetrachloroethane, which were detected in the ground water by 
others (Table 11); and a list of mean concentrations of the same thirty-two 
organics at each sampling point and total (Table 12); 
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discussed contamination of the soil and ground water in the Old Bridge 
Sand aquifer; 

estimated the volume of contaminated soil and the quantity of selected 
contaminants in soil; 

estimated the volume of contaminated ground water and the quantity of 
selected contaminants in ground water; 

estimated the total quantity of selected contaminants in the soil and in 
ground water; 

identified worst-case areas; 

elaborated on adsorption of heavy metals and organics by soils; 

discussed the feasibility and advisability of various remedial schemes; and, 
finally, 

recommended methods for accomplishing the clean-up of the contaminated 
Old Bridge Sand aquifer. 
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2.0 INVESTIGATIVE PROGRAM 

2.1 Review of Available Information 

The reports and other sources of information listed in the Reference 
Section were reviewed and the information pertinent to this investigation was used in 
this report. The following summary history was compiled from those references. 

2.1.1 History of the Site and Previously Conducted Investigations 

CPS and Madison Industries, Inc. (formerly Food Additives, Inc.) were 
constructed in 1967. CPS is engaged in processing, conversion, and storage of various 
alcohols, esters, and other organic chemical compounds (Ref. 8). Madison Industries, 
Inc. is engaged in the production of zinc chloride and other chemical compounds (Ref. 
8). Prior to the construction of these facilities no serious problems of ground water 
contamination were reported in Perth Amboy's Bennet Suction Line Wells located 
along Old Waterworks Road. 

In the early 70s, the New Jersey Department of Environmental Protection, 
Sayreville Water Department, and the City of Perth Amboy Water Department 
detected heavy metal pollutants in wells, surface water, and soils on and adjacent to 
the Pricketts Brook watershed property of the City of Perth Amboy. This led to the 
shut down of portions of their potable water supply well system (Bennet Suction Line) 
in March 1971 and March 1973 (Figure 3). In 1973, Pricketts Pond was developed by 
excavating an area along Pricketts Brook. Pricketts Pond was to serve as a ground 
water recharge basin to supplement the aquifer recharge capability"of the neighboring 
Tennent (Runyon) Pond. Various studies have been conducted since 1971 by NJ DEP 
and several outside consultants to investigate pollution of the Pricketts Brook 
Watershed. 

I 
In February-April 1973, the New Jersey DEP conducted an investigation of 

the Water quality of Pricketts Brook. The report dated May 16, 1973 (Ref. 8) 
concluded that pollutants were entering the Perth Amboy watershed by way of 
Pricketts Brook and that the major source of pollution was from the Food Additives' 
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plant which is located adjacent to the City's property. The NJDEP sampling did not \ 
reveal any significant increase in contaminant concentration in the stream as it flowed 
through CPS property which is a second facility located immediately adjacent to Food 

Additives. 

In March-April 1973, Schoor Engineering, Inc. and Havens <Jc Emerson, Ltd. 
conducted a study for the Sayreville Water Department to determine possible pollution 
of Sayreville's potable water supply by several facilities located in the watershed area 
including Food Additives, CPS, Jersey (Aluminum) Billets, and Madison Township 
Sewerage Authority. The following citation from another investigation by Adtek 
Engineering (Ref. 4), describes the results of that study? 

Test results of water samples taken from Perth Amboy wells 
indicated the presence of cadmium, lead, and zinc which 
exceeded potable water standards... 

The pond at Jersey (Aluminum) Billets Corp. contained amounts 
of cadmium and lead which exceeded potable water standards... 

Effluent from Food Additives operations, containing heavy 
metal pollutants, was entering the Old Bridge aquifer from a 
broken industrial sewer lateral connection to the Madison 
Township Sewer Authority sewer. Also, storm runoff over yard 
stored and spilled chemicals was carrying pollutants to Prick-
etts Brook... 

CPS was not a direct source of pollution. The Madison 
Township Sewerage Authority sewer appears to be properly 
functioning (as seen by a T.V. inspection of the sewer line)... 

Tests on water samples from various locations were run to 
detect cadmium, lead, and zinc. Many test locations revealed 
excesses in these three heavy metals. Generally, heavy metal 
pollutants were detected below Food Additives. 

A television inspection, of the MTSA 24-inch industrial sewer passing 
through the CPS-Food Additives complex, conducted in 1973 did not indicate any areas 
of leakage, except for a broken or unconnected sewer lateral from the Food Additives 

Plant. 

In 1974-75, AdTek Engineering conducted an investigation (Ref. 4) for the 
City of Perth Amboy, the purpose of which was to provide the City with a better 
understanding of "the true extent of heavy metal pollution of its surface and ground 
water supply." 
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The AdTek report concluded that: 

"The following conclusions, relating to heavy metals pollution of the City of 
Perth Amboy's water supply wells in Madison Township, New Jersey, have been 
reached after conducting a study of the ground waters, surface waters, and soils 
in the Pricketts Brook watershed and after having reviewed work done previously 
by the New Jersey Department of Environmental Protection and others: 

1) The ground waters upstream of Food Additives do not contain detectable 
concentrations of heavy metals. 

2) Tests performed on samples of the surface waters of Pricketts Brook since 
1971 have consistently revealed substantial increases in heavy metal 
contaminants after Pricketts Brook has flowed through the Food Additives, 
Inc. plant area. The degree of this increase has varied considerably due to 
the times samples were taken; samples taken after or before rainfall would 
reveal less than samples taken during a rainfall, and samples taken during a 
rainfall would vary depending upon how long a period of time had elapsed 
since the last rainfall, i.e. the length of time surface pollutants had been 
gathering on the land surface. 

3) Stream sediment samples tested are the most significant indication of 
sources of pollution, as they reflect a history of the concentrations of 
pollutants carried by the stream. Stream sediment samples tested from 
areas upstream of Food Additives and CPS Chemical revealed little or no 
heavy metal pollution. Stream sediment samples tested from areas 
downstream of Food Additives revealed tremendous concentrations of zinc 
and lead. 

4) Since CPS Chemical deals only in organic chemicals, the only remaining 
source of pollution is Food Additives, Inc. 

5) Since the Food Additives operations area was not paved between 1967 and 
1973, and since the apparent methods of operation of this industry has 
allowed the open storage of large quantities of raw materials containing 
very high concentrations of lead, zinc, and cadmium, and has caused the 
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possible direct injection of heavy metal pollutants from its broken indus-  ̂
trial sewer connections into the ground waters and soils beneath their plant 
site, the soils beneath the plant site must be heavily polluted and must be 
causing continuous release of heavy metals to the ground waters flowing 
past the plant site and the Perth Amboy well field. An order issued by New 

* Jersey DEP to conduct a subsurface study at the plant site has not been 
done. 

6) Sediments in Pricketts Brook and Pond are dangerously contaminated with 
extremely high concentrations of lead and zinc, transported during rainfall 
periods from the property of Food Additives. 

7) During periods of operation, the suction wells of Perth Amboy's Bennet raw 
water supply line induce the surface water of Pricketts Pond to flow 
through the heavily contaminated bottom sediment deposits and to the 
wells, carrying concentrations of heavy metals in excess of New Jersey 
water supply standards. This ground water flow has also contaminated the 
soils of the aquifer. 

8) The heavily contaminated sediments in Pricketts Pond will, in the course of 
time, cause the shutdown of wells adjacent to Tennents Pond, some 1200 
feet downstream of Pricketts Pond. Contamination of Tennents Pond will 
force the closing of the City of Perth Amboy's current potable water 
supply operations in Madison Township. 

9) Food Additives, Inc. has not complied with the orders of the Commissioner 
of the New Jersey Department of Environmental Protection, issued on 
March 17, 1973, to 'immediately cease all discharge of industrial waste 
waters into the ground or surface waters and to remove such polluting 
matter from the area.' Operation of the Food Additives plant still involves 
the open storage of raw materials and debris containing extremely high 
concentrations of lead, zinc, and cadmium. These materials, being exposed 
to rainfall, as well as generally poor housekeeping practices, have caused 
and are still causing the surface transportation of heavy metal contami
nants to the Perth Amboy well field. 
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10) Perth Amboy well #1 through 32, previously ordered shut down by the 
State, cannot be used as a source of water supply for many years to come, 
even assuming that the current source of pollution emanating from Food 
Additives is stopped immediately. 

11) Results of studies (included in this report) made by Drs. Tuffey and Motto 
for AdTek Engineering estimate the existence of literally thousands of 
pounds of zinc and other heavy metals in the sediments of Pricketts Pond. 

AdTek recommended that: 

1) The City of Perth Amboy must enlist the immediate help of the New 
Jersey Department of Environmental Protection, the U.S. Environmental 
Protection Agency, and Madison Township to enforce current laws prohi
biting the discharge of industrial pollutants into ground and surface waters. 
Unless strong action is taken soon, the City may lose its present water 
supply system. 

2) The City of Perth Amboy must initiate a program for the constant 
chemical monitoring of ground waters and surface waters feeding its well 
system in Madison Township. 

3) The City must plan for the immediate removal and disposal of the highly 
polluted sediments now present in Pricketts Pond. 

4) The City must proceed to develop other sources of water supply in the 
Deep Run basin of the City's property to replace the loss of the source in 
the Pricketts Brook watershed and to provide an alternate source of supply. 

A report prepared for Food Additives, Inc. by Samuel D. Faust, Ph.D., 
dated January 20, 1975, reported the results of an area survey for heavy metals (Ref. 
12). The study area was limited to the Pricketts Brook watershed above and below the 
Food Additives plant. No investigation was conducted of the Food Additives plant 
site. 
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The study reported the laboratory test results of water and soil samples  ̂
taken on December 3, 1974 and January 2, 1975 from various locations in and out of 
the Pricketts Brook watershed. 

Conclusions of Dr. Faust's report, according to AdTek, were: 

1. "Many natural and artificial sources of zinc exist in the watershed. 

2. There was a virtual absence of cadmium, lead, and chromium in Pricketts 
Brook water, therefore, this supply does not constitute a hazard for the 
Perth Amboy water supply. 

3. A number of small, unofficial dump sites contribute to the metal pollution 
of the underlying ground waters." 

2.2 Field Program 

2.2.1 Measurement of Ground Water Levels 

The following eight monitoring wells, in which the highest concentrations 
of contaminants were detected during the previous testing programs, were selected for 
resampling: A, B, D, E, M-l, M-2, M-3, and S-h See Figure 2 for location. 

On October 8, 1979, prior to redeveloping and sampling the eight selected 
wells, ground water levels in these wells were measured with a Johnson water level 
indicator. The results are presented in Table 1. They indicate that the general 
direction of ground water flow in the Old Bridge sand aquifer is from northwest to 
southeast which confirms the direction of flow determined during previous investiga
tions. 

2.2.2 Collecting Ground Water Samples from Wells and Surface Water Samples from 
Pricketts Brook 

On October 5, 1979, a sample of water was collected from Pricketts Brook 
about 30 feet upstream from where the brook enters Pricketts Pond. 

2 - 6  



Monitoring wells A and B are located in the wooded area between Madison 
Industries and Pricketts Pond. Monitoring wells D and E are located along the north 
line of Waterworks Road. Monitoring wells M-l, M-2, and M-3 are located on the 
Madison Industries property near its western boundary. Monitoring well S-l is located 
bh CPS's property, near its western boundary. On October 8, 1979, prior to sampling, 
all wells (with exceptions of M-l, which is equipped with a permanent pump and is 
used by Madison Industries for industrial water supply) were redeveloped by pumping 
with a 2-inch centrifugal pump until the water ran clear of fines or for approximately 
10 minutes, whichever came first. Well S-l continued to produce ground water with 
fines throughout the 10 minute pumping period and therefore a sample of "dirty" 
water was collected. As summarized below, some monitoring wells had a strong 
chemical odor. 

No odor detected 
Strong odor 
No odor detected 
No odor detected 
Strong odor 
Very strong odor 
No odor detected 
No odor detected 

Within a few minutes after redevelopment of each monitoring well, a sample of ground 
water was collected utilizing a peristaltic Masterflex pump. Samples were collected 
in bottles supplied by Penn Environmental Consultants, Inc., of Pittsburgh, Pennsyl
vania. Dames & Moore collected eight ground water samples and one surface water 
sample (Pricketts Brook) which were immediately shipped to the laboratory for 
analysis. Sample constituents analyzed were: 

zinc 
lead 
cadmium 
methylene chloride, and 
1,1,2,2 - tetrachloroethane. 

Well No. 
A 
B 

M-l 
M-2 
M-3 
S-l 

D 
E 
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Madison Industries, Inc. and CPS plant representatives were present > 
during the redevelopment and well sampling operations at each respective plant site. 
Dames & Moore collected duplicate samples of water for them in bottles provided to 
us by them at the same time as our samples were being collected. 

2.2.3 Collecting Samples of Sediments from the Bottom of Pricketts Pond 

On January 24, 1980, two samples of bottom sediments were collected 
from Pricketts Pond for the purpose of determining appropriate treatment processes. 
These samples were collected with a peristaltic Masterflex pump connected to a 50 

foot length of weighted tygon tubing. The weighted end was thrown into the pond so 

that it landed in the upper portion of the sediments about 20 to 30 feet away from the 

edge of the pond. A one-quart bottle was filled with the sediments mixed with water 

at each of the two sampling points. Sampling point #1 was located near the southern 

bank approximately 150 feet upstream from where the Pricketts Brook flows out of 

the Pricketts Pond. Sampling point #2 was located in the middle part of the pond, 

approximately 250 feet from sampling point #1. These samples were delivered to 

Princeton Testing Laboratory in Princeton, New Jersey for extraction and analysis to 

determine the.chemical form in which three heavy metals (zinc, lead, and cadmium) 1 

were present. 

On February 4, 1980, two more samples of sediments were collected from 
Pricketts Pond. The samples were collected from the bottom of the upper portion of 
Pricketts Pond near the entry of Pricketts Brook using a clean bucket. One sample 
was shipped to I.U. Conversions Systems, Inc. (Horsham, Pennsylvania) and the other to 
Environmental Waste Removal (Waterbury, Connecticut) for appropriate testing and 
analysis to determine acceptibility of the sediments for treatment and disposal. 

2 - 8  



3.0 GENERAL HYDROGEOLOGIC CONDITIONS AT THE SITE 

In the Runyon area the following units of the Raritan Formation (Late 
Cretaceous age) encountered, in descending order are: 

Old Bridge Sand; 
South Amboy Fire Clay; 
Sayreville Sand; 
Woodbridge Clay; 
Farrington Sand; 
Bedrock. 

A generalized geologic cross section of the site areas from Reference 2 is presented in 
Figure 1. The general hydrogeologic characteristics of these units in the Sayreville 
area are reproduced and presented in Table 2. There are two major aquifers in the 
area: the shallow Old Bridge Sand aquifer and the deep Farrington Sand aquifer with 
an intermediate Sayreville Sand Member encountered (Figure S). Both major aquifers 
are intensively pumped for water supply purposes in the vicinity of the site. To our 
knowledge, no. information on the existence of a hydraulic interconnection between the 

' Old Bridge Sand and Farrington aquifers has been reported. Based on the geological 
cross section A-A' (Figure 4 and 5), it appears that the top of the Farrington aquifer is 
located approximately 120 feet below the bottom of the Old Bridge Sand aquifer. This 
120 feet thick zone separating the Old Bridge from the Farrington consists of South 
Amboy Fire Clay (approximately 15 feet thick), Sayreville Sand Member (approxi
mately 30 feet thick), and Woodbridge Clay (approximately 75 feet thick). We feel 
that there may be a possibility of ground water movement from the Old Bridge Sand 
aquifer downward into the Farrington aquifer although the average vertical permea
bility of the above mentioned separating zone is probably very low. Naturally 
occurring hydrogeologic conditions facilitating such a connection would include: 

— presence of "windows" or discontinuities in the clay members, filled with 
sandy soil having relatively high vertical permeability; and 

— excess ground water head in the Old Bridge Sand aquifer relative to ground 
water heads in the Farrington aquifer and the Sayreville Sand Member. 
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4.0 OLD BRIDGE SAND AQUIFER  ̂

4.1 Lithology, Thickness, Porosity and Permeability 

According to published information, the Old Bridge Sand aquifer is the 
most productive aquifer in Middlesex County. It dips to the southeast at about 40 to 
45 feet per mile and is comprised chiefly of a fine to medium-grained, occasionally 
coarse, cross-bedded sand with localized clay lenses. The sand layer is generally 80 to 
110 feet thick and appears to range in thickness from 65 to 90 feet thick within the 
Pricketts Brook watershed (Figures 6 and 7). 

Based on pumping test results, the average coefficient of permeability is 
2 estimated to be between 1000 and 1500 gpd/ft , or 134 and 200 ft/day, respectively, 

with an average porosity of about 42% (Ref. 1). The permeability of a sand sample 
(Laboratory Number 2175, page 42 of Ref. 2) was spot checked. The results are 
presented in Figure 34 and indicate the same order of magnitude (1550 gpd/ft (207 
ft/day) against 1000 gpd/ft2 (134 ft/day) determined in Ref. 2). Based on the 
information available, the Old Bridge Sand would be considered to have high to very 
high permeability characteristics. In addition, transmissivity of the Old Bridge Sand fwl 
Aquifer is estimated to range from 65,000 gpd/ft to 135,000 gpd/ft, also high to very 
high. The actual values of transmissivity and permeability locally could be even higher. 

4.2 Direction, Gradients, and Velocities of Ground Water Flow 

Based on the ground water contour map (Figure 8) that was constructed by 
AdTek in 1975 (Ref. 4) and our own water level measurements, it was determined that 
the general direction of the ground water flow in the vicinity of CPS and Madison 
Industries, Inc. is to the southwest. It appears that this direction is controlled by the 
draining effect that the Pricketts Pond and Pricketts Brook have on the Old Bridge 
aquifer. Local variations from this general direction should be expected due to 
possible sources of recharge and discharge. 

Based on the contour map, the following hyraulic gradients of ground water 
flow were estimated: 

within the CPS property: from 0.0033 to 0.0042 (average 0.0037); 

4 = 1 



within the Madison Industries, Inc. property: from 0.0044 to 0.0090 
(average 0.0067); 

between Madison Industries, Inc. and Pricketts Pond: from 0.0078 to 
0.0155 (average 0.0117). 

The average ground water flow gradient from the eastern boundary of the CPS 
property to Pricketts Pond is approximately 0.0074, and from the eastern boundary of 
Madison Industries, Inc. to Pricketts Pond is approximately 0.0092. 

The average true velocities of ground water flow from the eastern 
boundaries of the respective properties to Pricketts Pond were estimated in accor
dance with Darcy's formula: 

V = jp ft/day, where 

K 
I 

coefficient of permeability, ft/day; 
ground water flow gradient; 
porosity. n 

Since K 
average I 
average n 

1000 to 1500 gpd/ft2 or 134 to 200 ft/day, 
0.0074 and 0.0092, and 
0.42 (42%), then: 

for CPS: (134 to 200) x 0.0074 
532 2.4 to 3.5 ft/day, 

average V = 2,4  ̂3,5 = = 3.0 ft/day; 

for Madison Industries, Inc: 

_ (134 to 200) x 0.0092 
~ 532 = 3.0 to 4.4 ft/day, 

average V = 2-9*4-4 = 3.7 ft/day. 



4.3 Travel Time 

The approximate average time necessary for a portion of ground water to 
reach the vicinity of Pricketts Pond was estimated to be: 

from the eastern boundary of CPS' property (distance to Pricketts Pond is 
2300 feet): 

2300 ft 3.0 ft/day = 766 days (approximately 2 years); 

from the eastern boundary of the Madison Industries, Inc. property (dis
tance to Pricketts Pond is 1300 feet): 

s!? ft/day = 351 dfiys (approximately 1 year). 

Average travel time was estimated for the purpose of obtaining an order of 
magnitude. In reality, ground water can move faster or slower depending on many 
properties of the aquifer which may vary locally to relatively wide limits. Among such 
properties are thickness of the aquifer, lithology, porosity, and permeability, as well as 
the gradient and velocity of the flow. 

4.4 Natural Flow Rates 

The approximate natural flow rate of the ground water flow passing 
through the Old Bridge Sand aquifer Jwithin the boundaries of Pricketts Brook 
watershed in an east-west direction were estimated by applying the following formula: 

Flow rate Q = V x A gpd, 
where 

V average flow velocity, ft/day, and 
average cross-section area of the watershed, sq. ft. A 

\r _ 3.0 + 3.7 
v 2— x 0.42 = 1.4 ft/day 
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Assuming the thickness of the aquifer is 75 feet and the width of the watershed is 2000 
feet: 

Q = 1.4 x 75 x 2000 x 7.48 = 1.6 million gallons per day (Mgd) 

or approximately 1100 gpm. 

4.5 SUMMARY 

In summary, then, the Old Bridge Sand Aquifer within the Pricketts Brook 
watershed in the area of concern has the following characteristics: 

fine to medium uniform sand; 
65 to 90 feet thick; 
a very permeable sand with a coefficient of permeability from 1000 to 
1500 gpd/ft̂  (or 134 to 200 ft/day, respectively); 
aquifer transmissivity is 65,000 to 135,000 gpd/ft; 
average porosity is 35-42%; 
the general direction of the ground water flow is to the southwest; and 
the'average gradients of ground water flow are: 

o 0.0037 within CPS property, 
o 0.0067 within Madison industries, Inc. property, 
o 0.0117 between Madison Industries, Inc. and Pricketts Pond, 
o 0.0074 from the eastern boundary of CPS property to Pricketts Pond, 
o 0.0092 from the eastern boundary of Madison Industries, Inc. property 

to Pricketts Pond; 

average velocities of ground water flow are: 

o 3.0 ft/day within CPS property, 
o 3.7 ft/day within the Madison Industries, Inc. property; 

travel time of a portion of ground water from the eastern boundary of CPS 
property to Pricketts Pond is two years, and from the eastern boundary of 
Madison Industries, Inc. property to Pricketts Pond is one year; and 



the approximate natural rate of ground water flow passing through the Old 
Bridge Sand aquifer within the boundaries of the Pricketts Pond watershed 
is 1.6 million gallons per day or 1100 gpm. 
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5.0 CONTAMINATION OF SOIL AND GROUND WATER 

Contamination data of five selected constituents encountered in the soil 
and ground water in the Old Bridge Sand aquifer, discussed and presented by others in 
the previously referenced reports pertinent to this site, were organized and are 
presented as Tables 3 through 10. All of the following five selected constituents were 
detected in ground'water with three (zinc, lead, and cadmium) also detected in soil: 

zinc, 
lead, 
cadmium, 
methylene chloride, and 
1,1,2,2-tetrachloroethane. 

The selection of these five constituents was based on available information which 
suggested that these constituents played a major role in contaminating the Old Bridge 
aquifer. The results are presented in Figures 9 through 13. Those areas where 
concentrations exceed EPA and/or New Jersey State drinking water standards and 
those areas with high concentrations were highlighted. Three hydrogeological cross 
sections were also constructed (A-A'; B-B'; and C-C'), on which were plotted each of 
the aforementioned constituent concentrations detected in ground water and soiL 
These are presented as Figures 14 through 28. 

A two-year net change in concentration of zinc, lead, cadmium, methylene 
chloride, and a one-year net change for 1,1,2,2-tetrachloroethane in ground water was 
plotted (Figures 29 through 33). The concentration detected in samples of water 
collected by Dames 3c Moore on October 8, 1979, were plotted against concentrations 
detected, by others, in 1977. (In the case of 1,1,2,2 - tetrachloroethane, these 
concentrations were plotted against concentrations detected in 1978, since no ade
quate information on testing for this constituent in 1977 was available). 

Table 11, presents a partial list of thirty-two organics (other than 
methylene chloride and 1,1,2,2-tetrachloroethane) tested for by others and detected in 
ground water. 
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5.1 Zinc 

A plume of zinc, with concentrations in excess of EPA and New Jersey 
State drinking water standards, is present in ground water and soil within the Old 
Bridge Sand aquifer below and in the vicinity of Madison Industries, Inc. (Figure 9). 
EPA and New Jersey State drinking water standards for zinc are 5 mg/liter or 5 ppm. 
The central portion of the plume located within the Madison Industries, Inc. property 
is characterized by concentrations of zinc (on the order of hundreds and thousands of 
parts per million - ppm). The fringes of the plume located beyond the Madison 
Industries, Inc. property boundaries are characterized by zinc concentrations in the 
order of tens of ppm. From the available data the highest concentrations of zinc 
reported were: 

soils 14,250 ppm (Well # M-4) (Table 3); 
ground water: 3,570 ppm (Well #M-2) (Table 6). 

Concentrations of zinc detected in ground water and soil samples collected at 
different depths are presented in Figures 14 through 16. Variations of zinc concentra
tions in soil with depth (up to 45 feet) are shown in Figures 36 through 40. It can be 
seen that: 

(1) in Wells #M-1, M-4, and M-5, the concentrations of zinc (on the order of 
hundreds and thousands ppm) are limited to the upper 10 feet of soil and 
the interval between 10 and 45 feet shows zinc concentrations that do not 
exceed 150 ppm; 

(2) in Wells #M-2 and M-3, the distribution of zinc in soil is somewhat 
different. From the land surface to 45 feet below the land surface, the 
zinc concentration shows only slight variation and remains at 180 ppm in 
Well #M-2 and at 80 ppm in Well #M-3. This indicates that the area in the 
vicinity of Wells #M-1, M-4, and M-5 may have been located within one of 
the zones where zinc was introduced into the Old Bridge Sand aquifer. 
Naturally, there may be other such zones that were not covered by the 
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monitoring well locations. Variations of the zinc concentration in ground 
water with time for a given sampling point (Table 6) do not indicate a trend 
that is common for all wells. Some walls appear to be exhibiting relatively 
wide variations (Wells #M-1, M-2), which would generally indicate a "slug"-
type migration of zinc, while other wells (Well #D) show somewhat slight 
variations in zinc concentration in ground water with time. 

A two-year net change in zinc concentration in ground water based upon 
our October 8, 1979 sampling and sampling by others in 1977 is presented in Figure 29. 
Although some changes in zinc concentration can be noted (Wells #B, M-2, M-l), one 
round of sampling and testing is not sufficient to draw definitive conclusions regarding 
possible movement of the zinc plume over the past two years. A scheduled series of 
additional sampling and testing at periodic intervals with sampling recovery based 
upon local ground water flow rates would be necessary to assess this problem. In 
addition to the main plume described above, three small zinc plumes were identified: 

in the vicinity of Well #F (concentration in soil was 10 ppm and in ground 
Water; 2.6 ppm); 

in the vicinity of Schoor #3 Well (concentration in soil was 32.3 ppm); and 
- in the vicinity of Layne #4 Well (maximum concentration in ground water 

was 15 ppm). 

5.2 Lead 

A plume of lead with concentrations in excess of EPA and New Jersey 
State drinking water standards is present in ground water and soil of the Old Bridge 
Sand aquifer. The EPA and New Jersey State drinking water standards for lead are 
0.05 mg/liter or 0.05 ppm. The plume is located below and in the vicinity of both the 
CPS and Madison Industries, Inc. plant sites (Figure 10). The western portion of the 
plume located under and immediately west of the Madison Industries, Inc. site is 
characterized by concentrations of lead in the soil (on the order of tens to low 
hundreds of ppm) and by two to three orders lower concentrations of lead in ground 
water (on the order of low parts of a unit ppm). The eastern portions of the plume 
located under and east of the CPS property is characterized by lead concentrations 
mostly on the order of parts of a unit ppm both in soil and ground water. From the 
available data the highest concentrations of lead reported were: 
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in soil: 414.66 ppm (Well #M-4) (Table 4) 
in ground water: 0.8 ppm (Well #M-1) (Table 7) 

Concentrations of lead detected in ground water and also in soil samples 
collected at different depths are presented in Figures 17 through 19. 

Variations in lead concentration in soil with depth (up to 45 feet) are 
presented in Table 4. It can be seen that: 

(1) in Wells #M-1 and M-4, the concentrations of lead (hundreds of ppm) are 
limited to the upper 1 to 4 feet of soil; below this interval, down to the 
depth of 45 feet, the concentration of lead does not exceed 7 ppm in Well 
#M-1 and 11 ppm in Well #M-4; 

(2) in Wells #M-2, M-3, and M-5, the distribution of lead in soil is somewhat 
different: from land surface down to 45 feet the concentration of lead 
varies narrowly and remains within 16 ppm in Well #M-2 and M-3 and 
within 9 ppm in Well #M-5. This indicates that the area in the vicinity of 
Weils #M-1 and M-4 may have been located within one of the zones where 
lead was introduced into the Old Bridge Sand aquifer. Naturally, there may 
be other such zones that were not covered by the monitoring well 
locations. 

Variations of lead concentration in ground water with time for a given 
sampling point (Table 7) do not indicate a trend common for all wells. Some wells 
appear to be exhibiting relatively wide variations in lead concentration (Well #M-2) 
generally indicating a "slug" or "stringer"-type migration of lead in the aquifer. Other 
wells, however, show fairly constant concentrations that do not deviate very widely in 
ground water with time. 

A two-year net change in lead concentration in ground water, based upon 
our October 8, 1979 sampling, and others in 1977, is presented in Figure 30. Although 
some changes in lead concentration can be noted (an increase in Wells #M-2, M-3, S-l, 
and E and a decrease in Wells # M-l, D, A, and B), one round of sampling and testing is 
not sufficient to draw any conclusions regarding the possible movement of the lead 
plume in the past two years. Again, a series of scheduled sampling and analysis over 
time would be necessary to assess this problem. 
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Besides the main plume described above, two plumes of lead that might be 
expected to be relatively small (although their actual boundaries remain unknown) 
were identified: 

in the vicinity of Schoor #3 Well (concentration in soil was 1.821 ppm); and 
in the vicinity of Wells #C (concentration in ground water was 0.117 ppm) 
and Schoor #2 (concentration in ground water was 0.644 ppm). 

S.3 Cadmium 
CJ > sZTC 

A plume of cadmium with concentrations in excess of EPA and New Jersey 
State drinking water standards is present in ground water and soil of the Old Bridge 
Sand aquifer. EPA and New Jersey State drinking water standards for cadmium are 
0.01 mg/liter or 0.01 ppm. The plume is located below and in the vicinity of both the 
CPS and Madison Industries, Inc. plant sites (Figure 11). The central portion of the 
plume located under and immediately west of the Madison Industries, Inc. site is 
characterized by concentrations of cadmium in soil (several ppm) and by much lower 
concentrations of cadmium in ground water (hundredths of a unit ppm to 1.7 ppm). 
The eastern portion of the plume located under and east of the CPS property shows 
fairly low concentrations (low hundredths of a unit ppm) both in soil and ground water. 
The western portion of the plume located west of the Madison Industries, Inc. property 
shows low concentrations (low hundredths of a unit ppm) in ground water. No data was 
available for the concentration of cadmium in soil in this portion of the plume. From 
the available data the highest concentrations of cadmium reported were: 

in soil: 9.35 ppm (Well #M-5) and 18.13 ppm (Well #M-3) (Table 5); 
in ground water: 1.7 ppm (Well #M-1) (Table 8) 

The concentrations of cadmium detected in ground water and also in soil 
samples collected at different depths are presented in Figures 20 through 22. 

The variations in cadmium concentration in the soil with depth (up to 45 
feet) are presented in Table 5. It can be seen that, in Wells #M-1 through M-5, the 
concentration of cadmium (several ppm) appear not to be limited to the upper few feet 
of soil (as was the case for zinc and lead), but rather more or less evenly distributed 
throughout the whole investigated thickness of the soil, with a few exceptions. 

5 - 5  



Variations of cadmium concentrations in ground water with time for a 
given sampling point (Table 8) indicate a trend more common for all wells involved 
than was observed for zinc and lead. With a few exceptions, concentration of 
cadmium in ground water is generally on the order of thousandths to low hundredths of 
a unit ppm. A two-year net change in cadmium concentration in ground water, based 
upon our October 8, 1979, sampling and by others in 1977, is presented in Figure 31. 
Although it appears that the concentration of cadmium in ground water decreased, one 
round of sampling and testing is not sufficient to draw any conclusions as to the 
possible movement of the cadmium plume in the past two years. A series of scheduled 
sampling and analysis over time would be necessary to assess this problem. 

In addition to the main plume described above, two other relatively small 
areas, (although actual boundaries remain unknown) were identified: 

in the vicinity of Bennet suction line Well #16 (concentration in ground 
water was 0.021 ppm); and 
in the vicinity of Schoor #2 Well (concentration in the soil was 0.024 ppm). 

5.4 Methylene Chloride 

At this time there are no EPA or State drinking water standards for 
methylene chloride. However, there is an area of methylene chloride (Figure 12) with 
concentrations in excess of allowable EPA and/or State drinking water standards for 
similar contaminants (TCE) in ground water and possibly in soil within the Old Bridge 
Sand aquifer. We use the word "possibly" only because we were not able to locate any 
information in the referenced reports on testing soil samples for methylene chloride at 
this site. Based on our experience on other sites, we suspect methylene chloride in soil 
as well since whenever we have found methylene chloride in ground water on other 

sites, it was also detected in soil in the same aquifer. 

The southern portion of the plume is characterized by extremely high 
concentrations of methylene chloride in ground water (on the order of tens and low 
hundreds of ppb). This portion of the "plume" appears to extend from the CPS 
property through Madison Industries, Inc. property toward the vicinity of Prickett 
Pond. The highest concentration of methylene chloride in ground water reported for 
this portion of the plume was 103,000 ppb (103 ppm). 
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The northern and eastern portions of the plume are located west of CPS 
(downgradient of the ground water flow in the aquifer), i.e., under the Madison 
Industries, Inc. property along Prieketts Pond and, possibly, as far as the vicinity of 
the Runyon pumping station (methylene chloride was reported to be detected in Well C 
at a concentration of 4.8 ppb). These portions of the plume are characterized by 
concentrations higher than 1 ppb, mostly on the order of from a few ppb to several 
hundred ppb. 

Variations of the methylene chloride concentration in ground Water with 
time for a given sampling point (Table 9) do not indicate a trend common for all wells. 
Some wells appear to be exhibiting relatively wide variations in methylene chloride 
concentration (e.g., Wells #S-1, B, and M-3), which would generally indicate a "slug"-
type migration of methylene Chloride in the aquifer. 

A two-year net change in methylene chloride concentration in ground 
water, based upon our October 8, 1979 sampling and others in 1977, is presented in 
Figure 32. Although some changes in methylene chloride concentration can be noted 
(for instance, an increase in Wells #S-1, M-3), one round of sampling and testing is 
again not sufficient to draw definitive conclusions regarding the possible movement of 
methylene chloride over the past two years. Again, a series of scheduled sampling and 
analysis over time would be necessary to assess this problem. 

hi addition to the main "plume" described above, three other smaller areas 
of slightly elevated methylene chloride concentration were detected which may be 
connected with the main plume (although at this time their actual boundaries remain 
Unknown and they are shown in Figure 12 as isolated plumes (or spots). These plumes 
are: 

in the vicinity of Well #S-3 (concentration in ground water was 4 ppb); 
in the vicinity of Well #E (concentration in ground water was 17 ppb); and 
in the vicinity of Well #C (concentration in ground water was 4.8 ppb). 

It should be noted that where standards exist in other states for similar contaminants 
(TCE) they range from 10 ppb to 50 ppb. 
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5o5 1,1,2,2 - Tetrachloroethane 

At this time there are no EPA or State drinking water standards for 1,1,2,2 
- tetrachloroethane. However, a plume of 1,1,2,2 -tetrachloroethane (Figure 13) with 
concentrations in excess of allowable EPA and/or State drinking water standards for 
similar contaminants (TCE) appears to be present in ground water and possibly in soil 
of the Old Bridge Sand aquifer. 

The southern portion of the plume is characterized by concentrations of 
1,1,2,2 - tetrachloroethane in ground water on the order of thousands parts per billion 
(ppb). This portion of the plume appears to extend from the CPS property through the 
Madison Industries, Inc. property toward the vicinity of Pricketts Pond. The highest 
concentration of 1,1,2,2 - tetrachloroethane in ground water reported for this portion 
of the plume was 8400 ppb (or 8.4 ppm). 

The northern portion of the plume is located west of CPS (downgradient of 
the ground water flow in the aquifer), i.e., under Madison Industriesrtnc. property and 
to the vicinity of Pricketts Pond. This portion of the plume is characterized by 
concentrations higher than 1 ppb, mostly in the order of from a few to tens of ppb's. 

Variations in the 1,1,2,2 - tetrachloroethane concentration in the ground
water with time for a given sampling point (Table 10) do not indicate a trend common 
for all wells. Some wells appear to be exhibiting relatively wide variations in 1,1,2,2 -
tetrachloroethane concentration (e.g., Wells #M-3 and B), which would generally 
indicate a "slug"-type migration of 1,1,2,2 - tetrachloroethane in-the aquifer. Well #S-
1 appears to have a relatively stable concentration of 1,1,2,2 -tetrachloroethane (8000 
to 8430 ppb). 

A one year net change in 1,1,2,2 - tetrachloroethane concentration in 
ground water, based upon our sampling on October 8, 1979, and upon sampling by 
others in 1978, is presented in Figure 33. Although some changes in 1,1,2,2-
telrachloroethane concentration were detected, one round of sampling and analysis is 
not sufficient to draw any conclusions as to the possible movement, thus additional 
sampling should be performed. 
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5.6 Other Organic Compounds 

A list of organic compounds other than methylene chloride and 1,1,2,2-
tetrachloroethane, that were tested for by others, in ground water samples is presented 
in Tables 11 and 12. 

Table 11 lists the organics, locations (wells), in which samples of ground 
water were collected, the highest detected concentrations (in parts per billion - ppb) in 
each sampling point (Columns 2, 3, and 4), overall mean highest concentrations for 
selected contaminants (Column 5), and sources of this information. Table 12, shows 
mean concentrations (in ppb) of organic compounds detected at the same sampling 
points. First, the mean concentrations of a given compound for each sampling point 
was plotted (Column 2). Then, the overall mean concentration of each compound was 
calculated (Column 3). 

It appears that at least thirty-two organic compounds (in addition to 
methylene chloride and 1,1,2,2-tetrachloroethane) were detected in ground water at 
different locations. Hie detected concentrations varied from trace levels to high 
values. 
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The following organics were detected in relatively high concentrations: 

Highest Mean Highest Overall Mean 
Detected Detected Detected 

Concentration Concentration Concentration 
Organic Compounds (ppb) (ppb) (ppb) 

Carbon Tetrachloride 810 173 165 
Triehloroethylene 44,000 2,622 617 
Trichloroethane 4,120 1,953 1,526 
Tetraehloroethane 13,500 4,706 2,530 
Benzene 890 192 101 
Dimethylaniline 3,150 1,099 598 
Dichlorotoluene 560 201 101 
Trichlorobenzene 1,100 323 171 
Toluene 3,400 359 189 
Tetrachloroethylene 280 70 49 
Xylenes 4,200 1,130 673 
Methyl Benzoate 9,200 9,200 7,570 
1,2-Dichloroethane 3,300 420 244 
1,1,2 -Trichloroethane 2,235 448 441 
Cis-l,2-Dichloroethylene 1,140 353 277 
Trans-l,2-Diehloroethylene 1,371 423 323 
Vinyl Chloride 134 51 44 
Dichloroethylene 250 88 48 
Chloroform 35 4 3 
Ethyl Benzene ~ 165.8 64 63 

For comparison, the highest detected concentration: 
for Methylene Chloride = 103,000 ppb, 
for 1,1,2,2-Tetrachloroethane = 8,400 ppb. 

It appears that the highest concentrations of the twenty above-listed 
organic compounds were detected in Monitoring Wells #S-1 and B, which are located 
within the zone of relatively high concentration of methylene chloride and 1,1,2,2-
ietrachloroethane (refer to Figures 12 and 13). There is no information available at 
this time on any soil samples that have been tested for organics. 

Available data on the areal distribution of most of these organic com
pounds is not adequate for plume identification that may exist in the Old Bridge Sand 
aquifer. A special, more detailed, investigation and analysis would be necessary to 
properly identify and evaluate the presence and significance of these and possibly 
other organic compounds in the Old Bridge Sand aquifer. It appears, based on available 
information, that there are other organic compounds in addition to methylene chloride 
and 1,1,2,2-tetrachloroethane, within the Old Bridge Sand aquifer which would have to 
be considered in the final design of the clean-up program. 
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6-0 ESTIMATE OF VOLUME OF THE CONTAMINATED SOIL AND 
QUANTITY OF SELECTED CHEMICAL COMPOUNDS 

WITHIN THE CONTAMINATED SOIL 

We have considered and estimated only the contamination of soils with 
zinc, lead, and cadmium based on available information. The contamination of the soil 
with organic compounds was not estimated because no data on this subject was found 
in those reports pertinent to this site. 

Concentration values of zinc, lead, and cadmium detected by others in soil 
samples collected from various wells are summarized in Tables 3, 4, and 5, respec
tively. Two mean concentration values (in parts per million - ppm) for each of these 
contaminants were computed: one value is the mean for the zone of high concentra
tions (Zone I) and the other value is the mean for the zone of concentration in excess 
of the EPA and/or State drinking water standards (Zone ID. Each of these mean 
concentration values was then extrapolated over the respective zone to estimate the 
quantity of the contaminants in the soil. 

The areal distribution of sampling points, in which soil and/or ground water 
samples were collected, does not always coincide. That is because in several wells 
only samples of ground water were collected. However, it has been our experience at 
several other sites, that whenever a contaminant (e.g., a heavy metal, such as zinc, 
lead, and cadmium) was found in ground Water, some contaminant retention by the soil 
occurred. Therefore, as a first and conservative approximation, we assumed the same 
configuration of the plumes both for contamination of the soil and for contamination 
of the ground water. The methodology and the results of our estimates are presented 
in Tables 13 and 14. 

The sediments, in Pricketts Brook and Pricketts Pond were not included in 
our estimates because it is assumed that the sediments in Pricketts Pond and Pricketts 
Brook west of the Madison Industries, Inc., property will have to be removed by 
dredging or otherwise as part of any clean-up operation program. The procedures used 
in estimating the volume of soil contaminated with zinc, lead, and arsenic and the 
quantity of these contaminants in the soil are presented in the following sections. 

6 - 1  



6.1 Zinc (Figure 9) 

Zone I (zone of high concentrations) includes Wells #M-1, M-2, M-4, M-5, 
and Schoor #4. Based on actual depths of the wells at which contamination of the soil 
with zinc was detected (around 50 feet), a 50-foot total thickness of the contaminated 
layer of soil throughout all respective plumes was assumed. The actual thickness of 
the contaminated layer of soil is unknown and at different locations may be thicker or 
thinner than 50 feet. 

Based on the concentration levels detected in soil collected from wells and 
surficial sampling points and summarized in Table 3, (for Wells #M-1 through M-5, 
values at pH=2 were used), we distinguish two vertical layers within Zone I. The upper 
layer is assumed to be one foot thick with an estimated average concentration of 1500 
ppm of zinc. The volume of soil in this layer is estimated to be on the order of 11,000 
cu. yards, the quantity of zinc contained in this layer is estimated to be on the order 
of 26.3 tons. The lower layer is assumed to be 49 feet thick with an estimated average 
concentration of 78 ppm. The volume of soil in this layer is estimated to be on the 
order of 530,000 cu. yards, the quantity of zinc contained in this layer is estimated to 
be on the order of 67 tons. The total volume of soil contaminated with zinc within 
Zone 1 is estimated to be on the order of 541,000 cu. yards. The total quantity of zinc 
contained in the soil within Zone 1 is on the order of 93.3 tons. 

Zone H (zone with concentrations in excess of the EPA and/or State 
drinking water standards) includes Wells #M-3, Schoor #3, D, and A. As in Zone I, the 
total thickness of the contaminated layer of soil was assumed to be 50 feet. The 
average concentration of zinc in Zone n is estimated to be on the order of 32 ppm. 
The volume of soil contaminated with zinc is estimated to be on the order of 2.4 
million cu. yds. The quantity of zinc contained in the soil of Zone n is estimated to be 
on the order of 124.8 tons. 

Finally, the total volume of soil contaminated with zinc is estimated to be 
on the order of 2.95 million cu. yds. and the total quantity of zinc in this volume of 
soil is estimated to be on the order of 218.1 tons. 
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6.2 Lead (Figure 10) 

ZoneJ (zone-of high concentrations) includes Wells #M-1 through M-5, A, 
D, F, Schoor #3 and Schoor #4. Based on the concentration levels detected in the soil 
collected from wells and surficial sampling points, which are summarized in Table 4, 
ahd because, with the exception of Wells #M-2 and M-4, the concentration of lead iii 
the upper one foot of soil and at greater depths appear to be approximately of the 
same magnitude, we did not divide the soil section into layers of different lead 
concentration as was done for zinc. 

As for zinc, the total thickness of the contaminated soil was assumed to be 
50 feet. The mean concentration of lead in Zone I is estimated to be on the order of 
17 ppm (Table 13). Hie volume of soil contaminated with lead within Zone I is 
estimated to be on the order of 1.07 million cu. yds. The quantity of lead contained in 
the soil within Zone I, therefore, is estimated to be on the order of 29.6 tons. 

?one n (?one with concentrations in excess of the EPA and/or State 
drinking water standards) includes Wells #S-1, S-2, S-3, F, and Schoor #2. Based on 
the depth of 30~feet, at Which soil samples were collected in Wells #S-1 and S-3 (Table 
4) the total thickness of the contaminated soil within Zone H was assumed to be 30 
feet. Again, the actual thicknesses of the contaminated layer of soil is unknown and 
at different locations could be thicker or thinner than 30 feet. Average concentration 
of lead in this zone is estimated to be on the order of 0.15 ppm. Hie volume of soil 
contaminated with lead is estimated to be on the order of 2.1 million cu. yds. The 
quantity of lead contained in the soil of Zone H is estimated to be on the order of 0.5 tons. 

The total volume of soil contaminated with lead is estimated to be on the 
order of 3.17 million cu. yds. and the total quantity of lead contained in this volume of 
soil is estimated to be on the order of 30.1 tons. 

6.3 Cadmium (Figure 11) 

Zone 1 <zone of concentrations) includes Wells #M-1 through M-5 and 
Schoor #4. Based on the concentration levels detected in soil collected from wells and 
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surficial sampling points, which are summarized in Table 5, and because the concentra 
tions of cadmium in the upper one foot of soil and at greater depths appear to be 
approximately of the same magnitude, we did not divide the soil section into layers of 
different cadmium concentration as was done for zinc. 

Again, as for zinc and lead, the total thickness of the contaminated soil 
was assumed to be 50 feet. The average concentration of cadmium in Zone I is 
estimated to be on the order of 3.55 ppm (Table 13). The volume of soil contaminated 
with cadmium within Zone I is estimated to .be 741,000 cu. yards. The quantity of 
cadmium contained in the soil of Zone I, therefore, is estimated to be on the order of 
4.3 tons. 

Zone n (zone with concentrations in excess of the EPA and/or State 
drinking water standards) includes Wells #S-1, S-2, Schoor #2, and Schoor #3. Based 
on the depth of 30 feet, at which the deepest soil samples were collected in Wells #S-1 
and S-2 (Table 5), we assume the total thickness of the contaminated layer of soil 
within Zone n was assumed to be 30 feet. The actual thickness of the contaminated 
layer of soil is unknown and could be thicker or thinner than 30 feet. The average 
concentration of cadmium in this zone is estimated to be on the order of 0.027 ppm. 
The volume of soil contaminated with cadmium is estimated to be on the order of 1.78 
million cu. yds. The quantity of cadmium contained in the soil of Zone n, therefore, is 
estimated to be on the order of 0.5 tons. 

Finally, the total volume of soil contaminated with cadmium is estimated 
to be on the order of 2.52 million cu. yds. and the total quantity of cadmium contained 
in this volume of soil is estimated to be on the order of 4.4 tons. 
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RISER PIPE 

SCREEN 

GROUNDWATER LEVEL 

HlN. 
CONCENTRATION 

IN pi 1 £Z MAX. CONCENTRATION IN ppm 

0.001-0.20 

CONCENTRATION 
OETECTEO BY DSN 
IN GROUNDWATER 
SAMPLE IN ppm 

0.20(10/8/79) 

T~N DATE OF SAMPLING 

DATE OF • 
SAMPLING 

CONCENTRATION 
OETECTEO 

IN SOIL SAMPLE 

ND 

12/20/7* 

•-CONCENTRATION IN THE 
GROUNDWATER SAMPLE IN ppn 

V' 1(0. 

47 • 

89H 

• MAXIMUM 
(SOIL ANALYZED IN LIQUID WITH pH - 2) 

- MINIMUM 
(SOIL ANALYZED IN LIQUID WITH pH - 5) 

NO — NONE DETECTED IN GROUNDWATER 

FIGURE 19 



FIGURE 20 
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0.002(5/23/77) 

NOTE: THE SUBSURFACE SECTION 
SHOWN REPRESENTS OUR EVALUATION 
OF THE HOST PROBABLE CONDITIONS BASED UPON 
INTERPRETATION OF PRESENTLY AVAILABLE DATA. 
SOHE VARIATIONS FROH THESE CONDITIONS MUST 
BE EXPECTED. 

CADMIUM CONCENTRATIONS 
CROSS SECTION B-B' 

0 200 200 ts 400 
H0RI20NTAL SCALE IN FEET 

:: NO 
• • """" 

:: NO 
—— 

: ND 
•' 

LEGENDS 

«?. 
A * * m '  

» • • • • • • • •  
* • • • • • • • •  
} • • • • • • • •  

S3 

NIN. CONCENTRATION 
IN GROUNDWATER (ppm) 

27,05 

0.004 - 0.01 

COARSE. HEOIUN, FINE SAND 
TRACE SILT, TRACE GRAVEL 

- GROUND SURFACE ELEVATION 
IN FEET (H.S.I. OATUH) 

• RISER PIPE 

' SCREEN 

GROUNDWATER LEVEL 

—  M X .  CONCENTRATION 
IN GROUNDWATER (ppm) 

CONCENTRATION 
IN THE LATEST 

GROUNDWATER SAHPLE (ppm) 

o.oi ( IO/M/77) 

H DATE OF SAHPLING 

NO — NONE DETECTED IN GROUDWATER 

ND - NONE DETECTED IN SOIL 

I 
i 

V . 
I 

u 1 < 
FIGURE 21 
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NORTH C 

O 
27.36 Ml 

CADMIUM CONCENTRATIONS 
NOTE: 
THE SUBSURFACE SECTION 
SHOWN REPRESENTS OUR EVALUATION 
OF THE MOST PROBABLE CONOITIONS BASEO UPON 
INTERPRETATION OF PRESENTLY AVAILABLE OATA. 
SOHE VARIATIONS FROM THESE CONDITIONS MUST 
BE EXPECTED. 

CROSS SECTION C-C' 
200 y 200 *00 

HORIZONTAL SCALE IN FEET 

SOUTH 

LEGEND: 

• • • • • • • • J  
• • • • • • • • J  

tltltllJ 
COARSE, HEDIUH, FINE SANO 
TRACE SILT, TRACE GRAVEL 

MICACEOUS SI LTV CLAY, 
TRACE SANO AND GRAVEL 

SANO WITH STREAKS OF CLAY 

M3 *- WELL NUMBER 

27.77 

S. 

-GROUNO SURFACE ELEVATION 
IN FEET (H.S.L. DATUM) 

RISER PIPE 

SCREEN 

GROUNDWATER LEVEL 

MIN. 
CONCENTRATION 
IN GROUNDWATER' 

(ppm) 3 JZ 
MAX. CONCENTRATION 
IN GROUNDWATER (ppm) 

0.011- 1.7 

CONCENTRATION 
DETECTED BY OEM 
IN GROUNDWATER 

SAMPLE (ppm) 

0.17O0/8/79) 

j~n DATE OF SAMPLING 

DATE OF 
SAMPLING 

CONCENTRATION 
DETECTED 

IN SOIL SAMPLE 

NO 
—• 12/20/76 

•-CONCENTRATION IN THE 
GROUNDWATER SAMPLE IN 

r 1(0. 
34 -
751' 

- MAXIMUM 
(SOIL ANALYZED IN LIQUIO WITH pH 

-MINIMUM 
(SOIL ANALYZED IN LIQUID WITH pH 

2) 

5) 

ND — NONE DETECTED IN GROUNDWATER 

ND — NONE DETECTED IN SOIL. 

FIGURE 12 



- ClfV or FORTH MOOT HATCH OUTFIT HCit fltiO -

A' LAVNE *4 WEST-B6.M 

METHYLENE CHLORIDE 
CONCENTRATIONS 

If CROSS SECTION ArA' 

. y  •  i  i 

l !  
\ ! 1 

FIGURE 23 
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B' SOUTH 

•VO-i 

•30-

•20-

•10-

0-

83 
27.05 

NO- < 0.5 

-10- <0.502/12/78) 

• GROUNDWATER LEVEL ON 11/28/78 

OLD BRIDGE 
SAND AQUIFER 

NO-8.0 

8.0(12/12/78) 

LEGEND: 

• ••••in 
• » • • • • « #  
• • • • • • • •  

<0.1 

8/20/76 

-20-

COARSE, HEOIUM, FINE SAND 
TRACE SILT, TRACE GRAVEL 

WELL NUMRER 

GROUND SURFACE ELEVATION 
IN FEET (N.S.I. DATUH) 

RISER PIPE 

SCREEN 

GROUNDWATER LEVEL 

METHYLENE CHLORIDE 
CONCENTRATIONS 

CROSS SECTION B-B' 

HIN. CONCENTRATION 
IN GROUNDWATER (ppb) r 

ND -8.0 

CONCENTRATION 
IN THE LATEST 

GROUNDWATER SAMPLE (ppb) 

8.0(12/12/78) 

-MAX. CONCENTRATION 
IN GROUNDWATER (ppb) 

DATE OF SAMPLING 

200 200 800 •=1 
HORIZONTAL SCALE IN FEET 

NO - NONE DETECTEO IN GROUNDWATER 
NOTE: THE SUBSURFACE SECTIOH 

SHOWN REPRESENTS OUR EVALUATION 
OF THE MOST PROBABLE CONDITIONS BASED UPON 
INTERPRETATION OF PRESENTLY AVAILABLE DATA. 
SOME VARIATIONS FROM THESE CONDITIONS MUST 
BE EXPECTED. 
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NO-0.4 

<10(10/8/79) 
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LEGEND! 

o.O'»:o.o:a • •: J 
- •  • • • • •  « •  J  
.0 O • • • • • •-« 

m 

COARSE, MEDIUM, FINE SAND 
TRACE SILT, TRACE GRAVEL 

MICACEOUS SILTV CLAY, 
TRACE SAND AND GRAVEL 

SAND yiTH STREAKS OF CLAY 

M3 •- NELL NUMBER 

MIN. 
: CONCENTRATION 

GROUNDWATER 
(ppb) 

27.77 *- GROUND SURFACE ELEVATION 
IN FEET (H.S.L. DATUM) 

I RISER FIFE 

•— SCREEN 

GROUNDWATER LEVEL 

MAX. CONCENTRATION 
-J j £— IN GROUNDWATER (ppb) 

120 - 83000 

(CONCENTRATION 
IETECTEO BY DSN 
N GROUNDWATER 
SAMPLE (ppb) 

83000(10/8/79) 

J TZ OATE OF SAMPLING 

NOTE: 
THE SUBSURFACE SECTION 
SHOWN REPRESENTS OUR EVALUATION 
OF THE MOST PROBABLE CONDITIONS BASED UPON 
INTERPRETATION OF PRESENTLY AVAILABLE DATA. 
SOME VARIATIONS FROM THESE CONDITIONS MUST 
BE EXPECTED. 

METHYLENE CHLORIDE 
CONCENTRATIONS 
CROSS SECTION C-C' 

NO — NONE DETECTED IN GROUNDWATER 

200 
h- i 200 

£ 
HORIZONTAL SCALE IN FEET 

^0 

FIGURE 25 
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•::: SAND AQUIFER 

-IO-II <0 5('l/l2/7a) 
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« • • • •  • •  • • • • • • • • • 4 * «  •  
• • • • • • • • « • • • • • • —  

• • • • • • • •  A « »  •  •  
•  •  • • • • • l « • • • • • • • • • • • • • • • •  

• • • • • • * • • • • • • •  
•  •  •  • •  • • • •  
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• • • • • • • • • • • • • • • • • • • • • /  
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1,1,2,2 - TETR ACHLOROETHANE 
CONCENTRATIONS 

CROSS SECTION B-B' 

NIN. CONCENTRATION 
IN GROUNDWATER (ppb) 

LEGEND: 

I M 1 I H I  
COARSE. NEOIUH, FINE SAND 
TRACE SILT. TRACE GRAVEL 

S3 *- WELL NUMBER 

27.05 •- GROUND SURFACE ELEVATION 
IN FEET (N.S.L. OATUN) 

RISER PIPE 

SCREEN 

GROUNDWATER LEVEL 

MAX. CONCENTRATION 
IN GROUNDWATER (ppb) <0.1- < O.s 

CONCENTRATION J 
IN THE LATEST 

GROUNDWATER SAMPLE (ppb) 

O.S02/I2/78) 

TI DATE OF SAMPLING 

200 
h: 

200 

HORIZONTAL SCALE IN FEET NOTE: THE SUBSURFACE SECTION 
SHOWN REPRESENTS OUR EVALUATION 
OF THE MOST PROBABLE CONDITIONS BASED UPON 
INTERPRETATION OF PRESENTLY AVAILABLE OATA. 
SOME VARIATIONS FROM THESE CONDITIONS MUST 
BE EXPECTED. 

FIGURE 27 
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NORTH C C' 30UTH 

•10-

< O.A - « 10 

«10(10/8/79) 
-30-

-*0J 

<0 5 5* 2*0- 1*5*1 0 
5*00/8/79) *510(10/8/79) 

NOTE: 
THE SUBSURFACE SECTION 
SHOWN REPRESENTS OUR EVALUATION 
OF THE HOST PROBABLE CONDITIONS BASEO UPON 
INTERPRETATION OF PRESENTLY AVAILABLE DATA 
SOKE VARIATIONS FROM THESE CONDITIONS KUST 
BE EXPECTED. 

1.1,2,2-TETRACHLOROETHANE 
CONCENTRATIONS 

CROSS SECTION C-C' 
0 200 AOO 

LEGEND: 

COARSE. HEDIUH, FINE SANO 
TRACE SILT, TRACE GRAVEL 

MIN. 
CONCENTRATION 

GROUNDWATER-. 

SAND WITH STREAKS OF CLAY 

M3 «- WELL NUMBER 

27.77 *— GROUNO SURFACE ELEVATION 
IN FEET (H.S.I. DATUH) 

« RISER PIPE 

« SCREEN 

GROUNDWATER LEVEL 

(ppb) JZ 
HAX. CONCENTRATION 
IN GROUNDWATER (ppb) 

2A0 - AS 10 

CONCENTRATION 
N THE LATEST 
iROUNDWATER 
.AMPLE (ppb) 

*510(10/8/79) 

m OATE OF SAMPLING 
(IF THE DATE IS 10/8/79. 
THE SAMPLE WAS COLLECTED BY DSN) 

HORIZONTAL SCALE IN FEET 

' r '  ' A  l !  
\ i 

FIGURE 28 
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US. BUREAU OF STANDARDS SIEVE SIZE 
'8" (3)1/4" 4 6 8 10 12 14° 16 18 20 25 30 3940 

I 
I 
• « 
0 
1 
S 
B 
• 

50 60 TO 

LAB. #2175 (FROM P.42, SPECIAL REPORT #18 [l]) 

8882 8 8 ? 8 

SCREEN SLOT SIZE 
(IN INCHES) LOUVRED SCREEN 

/ GRAVEL SAND 
SILT OR CLAY T0 00°g| / COARSE FINE COARSE MEDIUM | FINE 
SILT OR CLAY T0 00°g| 

SPOT-CHECK ESTIMATE OF THE PERMEABILITY OF THE OLD BRIDGE SAND 



REFERENCE INFORMATION ON COLLECTION AND TESTING 

OF THE GROUNDWATER SAMPLES 

THE RESULTS OF WHICH ARE PRESENTED 

IN TABLES 6 THROUGH 10 

[7] SAMPLE COLLECTED AND ANALYZED FOR HEAVY METALS BY NJ DEP 

[|] SAMPLE COLLECTED BY NJ DEP AND ANALYZED FOR ORGAN ICS BY 
THE EPA LABORATORY. INFORMATION FROM NJ DEP FILES AND LETTERS 
FROM EPA TO NJ DEP. 

[3] SAMPLE COLLECTED BY THE POTABLE WATER SECTION, DIVISION OF 
WATER RESOURCES, NJ DEP AND ANALYZED BY THE STATE HEALTH LABORATORY. 

5 

0 RESULTS REPORTED BY AdTek, 1975 (REF. 4) 

[5] RESULTS REPORTED BY DR. FAUST (REF. 12) 

(T) RESULTS OF SOIL ANALYSIS REPORTED BY SCHOOR ENGINEERING INC., 
(REF. 13) 

[7] SAMPLE COLLECTED BY DAMES & MOORE AND ANALYZED BY 
PENN ENVIRONMENTAL CONSULTANTS INC. , PITTSBURG, PENNSYLVANIA 
(REFER TO APPENDIX C) 
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VARIATION OF ZINC CONCENTRATION 
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VARIATION OF ZINC CONCENTRATION 
IN SOIL WITH DEPTH 
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Q o SOIL SAMPLES TESTED IN LIQUID MEDIUM WITH pH = 2 
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7.0 ESTIMATE OF THE VOLUME OF CONTAMINATED GROUND WATER AND 
RELATIVE QUANTITIES OF SELECTED CHEMICAL COMPOUNDS 

WITHIN THE CONTAMINATED GROUND WATER 

Based on the information available, we considered and estimated the 
contamination of the ground water with zinc, lead, cadmium, methylene chloride, and 
1,1,2,2-tetrachioroethane only. As was indicated in Section 5.6, at least 32 other 
organic compounds in addition to methylene chloride and 1,1,2,2-tetrachioroethane 
were detected by others in ground water at different locations (Table 11). It is our 
opinion, at this time that there is not enough data on the areal distribution of most of 
these compounds to permit a proper evaluation of the presence and significance of 
some of these and possibly other (supplemental) organic compounds in the Old Bridge 
Sand aquifer. A special, more detailed, investigation and analysis would be necessary 
prior to the start of the clean-up operation to provide a basis for incorporating, if 
necessary, these organic compounds into the clean-up program. However, as will be 
discussed in Section 7.6 we estimated mean concentration and quantity of some of 
these organic compounds in ground water. This estimate is based on an assumption 
that the areal Configuration and the depth of the "plume" of each of these organic 
compounds in the Old Bridge Sand aquifer is similar to that which were distinguished 
for methylene chloride and 1,1,2,2-tetraehloroethane (refer to figures 12 and 13). 

The values for zinc, lead, cadmium, methylene ehloride, and 1,1,2,2-
tetrachioroethane in ground water, detected by others and by Dames & Moore on 
October 8, 1979, are summarized in Tables 6, 7, 8, 9, and 10, respectively. Mean 
concentration values for each of these pollutants were computed for the entire plumes 
presented in Figures 9, 10, 11, 12, and 13, respectively. These mean concentration 
values were then extrapolated over the total area of the respective plume and over the 
thickness of the contaminated portion of the aquifer. This thickness was assumed to 
be 50 feet which corresponds to the average depth of the monitoring wells that served 
as sources of the information on concentration values. The porosity of the sandy soils 
in the Old Bridge Sand aquifer was assumed to be 35% (or 0.35 of a unit). The 
estimated volumes of contaminated ground water and the quantities of contaminants 
in ground water within the respective plumes are shown in Table 14. The total 
estimated quantity of the five contaminants listed above in soil and ground water 
within designated plumes is shown in Table 16. 
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7.1 Zinc (Table 6 and Figure 9) 

In estimating mean concentration of zinc in ground water we utilized 
available data obtained from sampling and testing Wells #A, B, D, E, M-l, M-2, M-3, 
M-4, Bennet Suction Line Well #3, and Layne #4 from 1975 to October 8, 1979. The 
mean concentration of zinc is estimated to be on the order of 208 ppm. Within the 
plume shown in Figure 9, the volume of ground water contaminated with zinc is 

8 estimated to be 2 x 10 gallons and the totaljquantity of zinc contained in this volume 
of water is estimated to be on the order oQ8CL5jons (Table 14). 

7.2 Lead (Table 7 and Figure 10) 

Taking a conservative approach in estimating the mean concentration of 
lead in the ground water, we utilized the available data obtained from sampling and 
testing Well #S-3 on August-October 1977 and the concentration values higher than 
0.05 ppm in Wells #C, D, E, F, H, S-l, S-2, M-l, M-2, M-3, and M-5. The 
concentration value of 18.4 ppm reported in Well #E on 4/20/76 was not included in 
the calculation of the mean concentration of lead in ground water. The mean 
concentration of lead is estimated to be on the order of 0.162 ppm. Within the plume 
shown in Figure 10, the volume of ground water contaminated with lead is estimated 

g 
to be 3.25 x 10 gallons and the total quantity of lead contained in this volume of 
water is estimated to be 0.22 tons (Table 14). 

7.3 Cadmium (Table 8 and Figure 11) 

Taking a conservative approach in estimating the mean concentration of 
cadmium, we utilized the available data obtained from sampling and testing Wells #A, 
D, M-l, and M-2 from 1975 to October 8, 1979, and the concentration values higher 
than 0.01 ppm in Wells #B, E, F, G, S-l, S-3, M-3, M-4, M-5 and Bennet Suction Line 
Wells #1, 3, 5, and 16. The mean concentration of cadmium is estimated to be on the 
order of 0.083 ppm. Within the plume shown in Figure 11, the volume of ground water 

g 
contaminated with cadmium is estimated to be 2.62 x 10 gallons and the total 
quantity of cadmium contained in this volume of water is estimated to be on the order 
of 0.09 tons (Table 14). 

7 - 2  



7.4 Methylene Chloride (table 9 and Figure 12) 

Within the plumes shown in Figure 12 two mean concentration values (in 
parts per billion - ppb) for methylene chloride were computed: one is the mean 
concentration value for the zone of high concentrations (Zone I) and the other is the 
rftean value for the zone of lesser concentrations (Zone n). Each of these mean 
concentration values was extrapolated over the respective zone to estimate the 
quantity of methylene chloride in ground water. The methodology and the results of 
our estimates are presented in Table 14. 

Zone I includes Wells #S-1, M-3, B, and Bennet Suction Line Well #11. The 
mean concentration of methylene chloride in Zone I is estimated to be on the order of \ 
28,122 ppb, or 28.122 ppm (Table 14). The volume of ground water contaminated with 
methylene chloride is estimated to be on the order of 5.65 x 107 gallons. The quantity 
of methylene chloride contained in ground water within Zone I is estimated to be on 
the order of 6.63 tons. 

Zone n includes Wells #A, C, E, S-3, M-l, M-2, Mr4, M-5, and Bennet 
Suction Line Wells #1, 3, 4, 5, 10, 16, and 18. The mean concentration of methylene 
chloride in Zone B is estimated to be on the order of 113.74 ppb. The volume of 
ground water contaminated with methylene chloride is estimated to be on the order of 

8 1.1 x 10 gallons. The quantity of methylene chloride contained in ground water 
within Zone n is estimated to be on the order of 0.05 tons. 

The total volume of ground water contaminated with methylene chloride is 
estimated to be on the order of 16.65 x 107 gallons and the total quantity of methylene 
chloride contained in this volume of ground water is estimated to be on the order of 
6.68 tons, 

7.5 1,1,2,2-Tetrachloroethane (Table 10 and Figure 13) 

Within the plumes shown in Figure 13, two mean concentration values (in 
parts per billion - ppb) for 1,1,2,2-tetrachloroethane were computed: one is the mean 
concentration value for the zone of extremely high concentrations (Zone I) and the 

7 - 3  



other is the mean concentration value for the zone of lesser concentrations (Zone n). 
Each of these mean concentration values was extrapolated over the respective zone to 
estimate the quantity of 1,1,2,2-tetrachloroethane in ground water. The methodology 
and the results of our estimates are presented in Table 14. 

Zone I includes Wells #S-1, M-3, B, and Bennet Suction Line Well #11. The 
mean concentration of 1,1,2,2-tetrachloroethane in Zone I is estimated to be on the 
order of 4427 ppb or 4.427 ppm (Table 14). The volume of ground water contaminated 
with 1,1,2,2-tetrachloroethane is estimated to be on the order of 5.65 x 107 gallons. 
The quantity of 1,1,2,2-tetrachloroethane contained in ground water within Zone I is 
estimated to be on the order of 1.04 tons. 

Zone n includes Wells #A, E, M-l, M-2, M-4, and Bennet Suction Line Well 
#1. The mean concentration of 1,1,2,2-tetrachloroethane in Zone n is estimated to be 
on the order of 10.3 ppb. The volume of ground water contaminated with 1,1,2,2-

7 tetrachloroethane is estimated to be on the order of 7.51 x 10 gallons. The quantity 
of 1,1,2,2-tetrachloroethane contained in ground water within Zone II is estimated to 
be on the order of 0.003 tons. 

The total volume of ground water contaminated with 1,1,2,2-tetrachloroe-
7 thane is estimated to be on the order of 13.16 x 10 gallons and the total quantity of 

1,1,2,2-tetrachloroethane contained in this volume of ground water is estimated to be 
on the order of 1.043 tons. 

7.6 Other Organic Compounds (Table 15) 

From Table 11 it can be seen that thirty-two organic compounds, other 
than methylene chloride and 1,1,2,2-tetrachloroethane, were tested for in the ground 
water at a limited number of sampling points. These compounds were not further 
considered in our quantitative estimates. 

In an effort to shed some light on the significance of organic compounds 
other than methylene chloride and 1,1,2,2-tetrachloroethane, connected with the 
contamination of the Old Bridge Sand aquifer, and specifically to provide some basis 
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for incorporating these organic compounds into the Overall clean-up operation pro
gram, we estimated the mean concentration in parts per million (ppm) and the quantity 
of twenty organic compounds (out of a total of thirty-two listed in Table 11). The 
estimate was based on the following: 

o Twenty organic compounds out of thirty-two listed in Table li that were 
detected in relatively high concentrations (in the order of hundreds and 
thousands of ppb) were chosen: carbon tetrachloride, trichloroethane, 
tetrachloroethane, trichloroethylene, benzene, toluene, xylenes, 1,2-dichlo-
roethane, dimethylaniline, dichlorotoluene, trichlorobenzene, tetrachloro-
ethylene, 1,1,2-trichloroethane, cis-l,2-dichloroethyiene, trans-l,2-dichlo-
roethylene, methyl benzoate, vinyl chloride, chloroform, dichloroethylene, 
and ethyl benzene; 

o Since these twenty organics detected in Monitoring Wells #S-1 and B, are 
located within the zones of high concentration of methylene chloride and 
1,1,2,2-tetrachloroethane (both of which practically coincide), the areal 
configuration and area values of the plumes for all twenty organics were 
assumed similar to those identified as Zone I for methylene chloride and 
for 1,1,2,2-tetrachloroethane (Table 14 and Figures 12 and 13), and the 
area of each plume was assumed to cover about 432,000 sq. feet; 

o The thickness of the plume for all twenty organics was assumed 50 feet 
(similar to methylene chloride and 1,1,2,2-tetrachloroethane); 

o The porosity of the soil was assumed to be 35% (or 0.35 of a unit) as was 
assumed in the Case of all other inorganics and organics; 

o The mean concentrations for all twenty organics were calculated from the 
three sources of data presented in Table 11. 

The results of the estimate are presented in Table 15 which presents the 
mean concentrations (in parts per million - ppm) and quantities (in tons) in ground 
water within the plumes identified as zones of extremely high concentrations (refer to 
Figures 12 and 13), 
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Compounds 

Mean 
Concentration 

<PPm> 
Quantity 
(pounds) 

Carbon Tetrachloride 
Tr ichloroethy lene 
Trichloroethane 
Tetrachloroethane 
Benzene 
Dimethylaniline 
Dichlorotoluene 
Trichlorobenzene 
Toluene 
Tetrachloroethylene 
Xylenes 
Methyl Benzoate 
1,2 - Dichloroethane 
1,1,2 - Trichloroethane 
Cis - 1,2 - Dichloroethylene 
Trans - 1,2 - Dichloroethylene 
Vinyl Chloride 
Dichloroethylene 
Chloroform 
Ethyl Benzene 

0.165 
0.617 
1.526 
2.530 
0.101 
0.598 
0.101 
0.171 
0.189 
0.049 
0.673 
7.570 
0.244 
0.441 
0.277 
0.323 
0.044 
0.048 
0.003 
0.063 

Totals 
or, rounded? 

77.79 
290.91 
719.49 

1192.87 
47.62 

281.95 
47.62 
80.62 
89.11 
23.10 

317.31 
3569.19 
115.04 
207.92 
130.60 
152.22 
20.74 
22.63 
1.41 

29.70 
7,417.84 pounds 
7,400 lb or 3.7 tons 
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8.0 TOTAL ESTIMATED VOLUME OF SELECTED COMPOUNDS 
IN SOIL AND GROUND WATER 

The total estimated quantity of the twenty-five selected contaminants in 
soil and ground water is presented in Table 16. 

Within the respective plumes identified in Figures 9 through 13, we 
estimate that the following total quantities of the twenty-five selected contaminants 
(total = in soil + in ground water) could be expected to be present in the Old Bridge 
Sand aquifer: 

zinc: 398.6 tons or, rounded, 397 to 400 tons 
lead: 30.32 tons or, rounded, 29 to 34 tons 
Cadmium: 4.49 tons or, rounded, 4 to 6 tons 
methylene chloride: 6.68 tons or, rounded, 6 to 9 tons 
1,1,2,2-tetrachloroethane: 1.043 tons or, rounded, 1 to 2 tons 
twenty other organics: 

(from Table 15) 
3.70 tons or, rounded, 3 to 4 tons 

- TOTAL 444.8 tons or, rounded, 440 to 455 tons 

Including: inorganics: 430 to 440 tons (97% to 98%) 
organics: 10 to 15 tons (or 2% to 3%) 

Of the estimated 444.8 tons of contaminants, approximately 252.6 tons (or 
57%) appear to be present in soil (this does not include organics, since no results of 
testing the soils for organics were available) and 192.2 tons (or 43%) appear to be 
present in ground water. If we include organics, which unavoidably are partially 
retained by the soil, then our best estimate would be that approximately two-thirds of 
the total amount of contaminants are contained- in the soil ahd one-third in ground 
water of the Old Bridge Sand aquif er. 

The total estimated quantity of 440 to 455 tons of the twenty-five selected 
constituents should be viewed as an approximate value that was estimated based on 
the available information, i.e., the existing number and distribution of sampling points 
(monitoring wells and other wells) and the existing scope and frequency of sampling 
and testing at these points. It should be noted that not all of the existing monitoring 
wells are necessarily located in the most strategic areas. For instance, the area south 
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of Pricketts Pond, opposite the Bennet Suction Line, is not covered by monitoring 
wells at all. Detection of contaminants in this area could have an effect on the 
configuration of the plumes, the total estimated volume of the contaminated soil and 
ground water in the Old Bridge Sand aquifer, the total quantity of contaminants in this 
aquifer, and clean-up operations. 

Also, additional drilling and sampling within the CPS and Madison Indus
tries, Inc. properties could encounter zones of degradation with concentrations higher 
or lower than the presently known values further affecting our estimates. Testing on a 
regular basis for a more detailed list of inorganics and organics could lead to a better 
and more complete understanding of the nature and extent of contamination in the Old 
Bridge Sand aquifer and, consequently, to a better evaluation of the feasibility and 
advisability of different clean-up options. 
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9.0 IDENTIFICATION OF WORST-CASE AREAS 

The term worst-case areas as used in this report define portions of the 
surface water bodies and the Old Bridge Sand aquifer which are heavily contaminated 
with inorganic and/or organic pollutants that were detected and reported thus far. 
Based on the information available, the following worst-case areas are: 

(1) the highly contaminated sediments in the Pricketts Pond and Pricketts 
Brook both upstream and downstream of Pricketts Pond; 

(2) the upper several feet of soil within portions of the Madison Industries, Inc. 
and, possibly, the CPS properties; 

(3) at least the upper fifty feet of soil and, possibly, the whole thickness of the 
aquifer within the plume areas identified in Figure 9 through 13. 

The indentified worst-case areas are shown in Figure 41, which was 
constructed by overlaying Figures 9 through 13 and transferring the boundaries of the 
zones with extremely high concentrations of respective contaminants. There may be 
other worst-case areas as yet undetected. 
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10.0 PR1CKETTS POND 

Pricketts Pond was excavated on Pricketts Brook in 1973 to act as a 
groundwater recharge basin to supplement aquifer recharge by Tennent (Runyon) Pond 
(Ref. 4). The configuration of the pond is best shown on AdTek's drawings T-2A and 
T-3 (these drawings are not included in our report). Hie above mentioned drawings 
also show the levels of zinc, lead, and cadmium contamination in the upper two feet of 
pond sediments. Pricketts Pond together with Pricketts Brook west of Madison 
Industries, Inc., is considered by other investigators (Ref. 4,7) to be a major source of 
ground water and soil contamination, particularly when the Bennet Suction Line wells 
were operating. In 1975, the pond and brook sediments contained up to 300 to 700 ppm 
of lead, 650 to 12,250 ppm of zinc (Ref. 4). The calculated mean concentrations of 
zinc, lead, and cadmium based on 1975 sampling reported in (Ref. 4) are as follows: 

Location 
Concentration, mg/liter or ppm 

Zinc Lead Cadmium Notes 

Pricketts Brook 1005 
upstream of 
Pricketts Tond 

Pricketts Pond 2400 

Prickets Brook 800 
downstream of 
Pricketts Pond 

330 

250 

87 

trace 

2.3 

Based on 
2 samples 

Based on 
20 samples 

Based on 
3 samples 

A sample of water collected by Dames & Moore on October 5, 1979 from 
the Pricketts Brook near its entry into Pricketts Pond revealed the presence of 31 ppm 
of zinc, 0.04 ppm of lead, 0.01 ppm of cadmium, 125 ppb of methylene chloride, and 83 
ppb of 1,1,2,2-tetrachloroethane. Other contaminants may also be expected to be 
found in the water of Pricketts Pond and Pricketts Brook both upstream and 
downstream of Pricketts Pond. Estimated long-term average daily flow from the 
Pricketts Brook watershed is 1.4 million gallons per day (Ref. 15). 

Assuming that the pond dimensions were 1,000 ft x 200 ft, that the 
contaminated sediments are 1 foot thick, have ah average zinc concentration of 3,000 
ppm and the weight of 80 pounds per 1 cu. ft. of sediment, we estimate the 
accumulation of 50,000 pounds of zinc in the bottom of the pond. Any decontamina-
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tion program would have to include removing the sediments from the Pricketts Pond 
and Pricketts Brook west of Madison Industries, Inc. (including downstream of 
Pricketts Pond). 
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11.0 ADSORPTION OF HEAVY METALS BY SOILS 

11.1 General 

Adsorption relates to a physiochemical process of holding other consti
tuents by substances in soil. Organic and inorganic colloidal substances, such as clay, 
form the greater part of the adsorption complex; the noncolloidal materials, such as 
silt and sand, exhibit adsorption, but to a much lesser extent than the colloidal 
materials. 

The soil is a dynamic system where conditions are constantly changing and 
where numerous reactions are taking place at any given time. The great number of 
attenuation mechanisms which are operative when heavy metals are put on or into the 
soil can be qualitatively identified with reasonable assurance, but quantitative data 
relating to specific mechanisms are not available. Attenuation predictions are best 
made on a relative basis, e.g., by comparing one element with another and by 
comparing various soils. Predictions derived from such laboratory data provide 
maximum attenuation information for any given element. Attenuation in undisturbed 
field soil may.be less because of differences in pore size distribution, a more "open" 
soil structural condition, and other possible soil physical variations. 

the following sections on the adsorption and factors influencing migration 
of heavy metal constituents has been excerpted from a relevant EPA study "Movement 
of Selected Metals, Asbestos, and Cyanide in Soil: Applications to Waste Disposal 
Problems" by Wallace H. Fuller and is appropriate to present in this section in order to 
provide a better understanding of the conditions encountered at this site. 

It is important to recognize that the soil-contaminant relationship is 
dynamic and time must be a consideration in any assessment. For example, ions are 
not permanently attached to cation exchange positions on the clay minerals. As the 
concentrations of the ion in solution decreases or the concentration of a competing ion 
increases, some or all of the ions on exchange positions will be exchanged and free to 
migrate. Thus, as the waste or the soil environment changes, the attenuation becomes 
time dependent and the soil not only stores but also releases contaminants at a rate as 
a function of time and with the soil chemical concentration force applied to it. In this 
same context, while only very small concentrations of contaminants, even near the 
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limit of detectability, may be in a mobile status, accumulation in soil and later release 
in significant quantities may take place over an extended period of time. Thus, very 
small concentrations may have to be considered significant because of the time factor 
(Ref. 11). 

11.2 Factors That Influence the Migration of Heavy Metals in Soils 

The following specific factors influence migration of heavy metals through 
soils such as those encountered in the study area and are based on what may be 
considered as general trends suggested in the literature: 

1. Hydrogen ion activity (pH) 

(a) Soils: attenuation may be expected to be greater in soils of neutral to 
alkaline pH values; 

(b) Aqueous wastes: an aqueous solution containing some level of one or more 
of the heavy metals contaminants originating from solid or liquid wastes 
deposited on land. The more acidic the soil-waste medium, the greater is 
the solubility of the constituents both in the soil and in the liquids 
associated with the waste. Consequently, as the acidity increases from 
neutral (pH value decreases) attenuation tends to decrease and migration 
accelerates; 

2. Oxidation/reduction (redox) 

Oxidizing conditions favor attenuation of heavy metals as opposed to 
reducing conditions. For example, zinc, and some other metals as well, is much more' 
mobile under anaerobic (reducing) than aerobic (oxidizing) soil conditions, all other 
factors the same. The mobility of lead and cadmium may be little affected by the 
lack of oxygen as compared with zinc. 

3. Particle size distribution of soils 

Many attenuation mechanisms involve physical and chemical reactions on 
surfaces. The greater the surface area available, the greater is the potential for 
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attenuation by these mechanisms. Because of greater surface area per unit weight, 
finer soil materials (silts, clays, and colloids) neve greater attenuating characteristics 
that the coarser material (sands ana gravels), in general, the finer the soil texture, 
the less is the migration of metal constituents. 

4. Pore size distribution 

The pore size distribution is the volume of the various sizes (diameter) of 
pores in a soil expressed as a percentage of the bulk volume (soil) particles plus pore 
space). Fine-textured soils generally have a greater total volume of pore space that 
coarse-textured soils but the pores in fine-textured soils are usually much smaller that 
the pores in coarse-textured soils. Some clay soils can impede water from vertical 
flow almost completely because of the very small pore spaces while sandy soils, on the 
other hand, transmit water rapidly. 

Because water in soil pore spaces is the vehicle in which soluble consti
tuents (colloids also, but to a much lesser extent) move and because ground water 
travels more rapidly through larger than through smaller pore spaces, the pore size 
distribution of. a soil has a profound influence on migration of metal contaminants. 
Soil with small diameter pores will restrict (he migration of trace contaminants by 
slowing the rate of movement of water through the soil which, in turn, allows more 
time for the contaminants to react physically or chemically with the soil particles. 
Attenuation reactions proceed at some finite rate and, for the same amount of 
solution passed through soil, the greater amount of attenuation would be associated 
with the slower flow rate. 

5. Lime 

Because of the effect on pH and earoonate ion concentration, the presence 
of lime in soil, either as a result of natural soil-forming processes or man's addition 
retards migration of certain hazardous elements. The effect of the carbonate ion 
generally is to decelerate migration by comorning with heavy metals to form poorly 
soluble precipitates (e.g. PbCC>3, ZnCOg). 
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6. Organic matter 

Organic matter in soil, as well as in the aqueous leachates and other 
wastestreams, has a generally decelerating influence on metal contaminant mobility, 
lit addition to organic matter's high cation exchange capacity, which holds ions 
temporarily, it possesses mechanisms which strongly retain heavy metals. Organic 
colloids retain (Zn) and (Cd) as strongly as they retain (Ca). Lead is retained more 
strongly than (Ca). Organic matter has the capacity to form some rather insoluble 
precipitates with metal contaminants. The organic link to the metal contaminant 
(complex, chelate, or precipitate), however, is limited not only by its chemical 
stability, but by its susceptibility to microbial attack which can release the element 
for chemical reaction with soil constituents and/or further microbial incorporation. 

7. Concentration of ions or salts 

The wide variety of reactions each metal contaminant might undergo 
makes relative concentrations of ions very important with respect to mobility. Low 
concentration of salts favor more complete attenuation by simple attachment to soil 
ion adsorption.positions. Also, many of the trace contaminants form very insoluble 
precipitates at low concentration. Examples are lead and sulfides of Pb and Cd . 

Where concentration of some salts are high, the effect of competing 
reactions can be especially important. In a leachate containing some of the hazardous 
pollutants in small amount, as well as a large amount of Ca , the Ca might 
effectively dominate the exchange reaction to the exclusion of the metal contamin
ants. On the other hand, if the sulfides were also present in high concentration, the 
metal elements would be immobilized by precipitation. 

High concentrations of certain ions can also dramatically reduce solubil
ities due to the "common ion" effect. A leachate high in sulfate or chloride would 
shift the equilibrium of those elements precipitated by chloride or sulfate far to the 
right or less soluble state, in what is known as "salting out." 

Concentration of ions or salts may either increase or decrease attenuation 
depending on (a) the kinds and concentrations of ions present in soil solution, (b) the 
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concentration of the metal contaminant in the soil solution and the leachate from the 
waste, and (c) hydrogen ion activity or pH. Each case has to be analyzed separately. 

8. Certain hydrous oxides 

Adsorption reactions with hydrous oxides of Fe++, Al+++ and Mn++, in 
general, are considered by many investigators to furnish a major mechanism for the 
attenuation of heavy metals in soils. The abundance of Fe, A1 and Mn in soils and their 
chemistry which is sensitive to slight changes in redox make them prime mechanisms 
for removal of metal contaminants from circulation.Some of the metal contaminants 
at first may be adsorbed oh the surface of the hydrous oxide and later buried by the 
continued formation of hydrous oxides metal combinations. 

9. Climate (weathering) 

Climate, as expressed in rainfall and temperature, influences attenuation, 
wetting and drying, waterlogging or draughting (aerobic/anaerobic) are controlled in 
the soil by climate. Wetting and drying generally decrease mobility of heavy metals, 
particularly if .they occur during short intervals of time. Warm and hot temperature 
conditions favor the formation of the hydrous oxides and oxides in soils which are 
important in slowing migration of trace contaminants. High rainfall may dilute the 
contaminant or promote its migration through soils, depending on the rate at which the 
contaminant can be leached from the waste. 

10. Aerobic and Anaerobic conditions 

Literature is not particularly helpful because little is known about move
ment of heavy elements through soils under anaerobic or anoxic conditions. 

Mobility of heavy metals, in general, will be accelerated in oxygen-stressed 
compared with oxygen-rich soil (refer to Item 2 of this section). 

11.3 Adsorption of Zinc 

Zinc occurs in abundance ih the earth's crust and exists only in the +2 
oxidation state. Unlike lead and cadmium, it is essential to most biological systems, 
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including those of human beings. Also, unlike lead and cadmium, it is not toxic in 
trace amounts. Since there is little tendency for Zn polymer formation, its hydrolysis 
chemistry is relatively simple. Zinc oxide, ZnO, is the stable phase of zinc. Zinc 

2+ (Zn ) forms slowly soluble precipitates with carbonate, sulfide, silicate, and phos
phate ions. 

Mobility of zinc can be expected in soils with coarse sandy texture, 
generally low organic matter, and low clay content. 

The table below shows the relative mobilities of zinc, lead, and cadmium in 
the supergene environment (11). Supergene refers to mineral formation by descending 
waters, usually taking place below the surface. 

Environmental Condition 
Neutral-

Element Oxidizing Acidic Alkaline Reducing 

Zn 2 2 5 5 
Pb 4 4 4 5 
Cd 3 3 3 5 

Note: Values represent descending mobility: 
1 - Very high; 2 - High; 3 - Medium; 4 - Low; 5 - Very Low to Immobile. 

11.4 Adsorption of Lead 

Lead is a cation and will be adsorbed to a greater or lesser extent by teh 
soil cation exchange complex. The degree of sorption will depend upon the soil 
electronegativity and the ionization potential of the adsorbed lead ions as well as the 
ions already on the exchange complex (Kishk and Hassan, 1973; Bittell and Miller, 
1974). Lead combines with legands to form stable metal complexes and chelates 
(Irving and Williams, 1948), thus, it should form stable complexes with soil organic 
matter. It has also been suggested that lead can be precipitated as a hydroxide 
(Orlova and Ivanov, 1974; Santillan-Medrano and Jurinak, 1975) and as a carbonate 
(Griffin and Shimp, 1976) at high pH levels. 

Robert D. Harter (9) reports on adsorption of lead by the upper soil 
horizons (Ap and B2) of fifteen northeastern U.S. Soils. The soil samples were mixed 
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with lead solutions of varying concentrations at a 1:100 soil/solution ratio. These were 
allowed to react for 24 hours at room temperature, after which time the soil was 
separated from the solution by centrifugation, and the metal remaining in solution 
ascertained by atomic adsorbtion spectrophotometry. The difference between the 
initial amount of metal in solution and the amount remaining after the reaction period 
was assumed to be adsorbed by the soil. 

The adsorption capacity of the soils tested varied from 0.7 to 25.4 
meq/lOOg. The adsorption of lead by soils depends on: 

Several commonly measured chemical entities in soils, Such as: pH, cation 
exchange capacity, exchangeable Ca, sum of exchangeable bases, etc; 

granulometrie composition of soils: the finer the soil particles, the higher 
the retention; 

the clay mineralogy effects retention: vermiculite, as an example, appears 
to be one of the major source for cation exchange capacity. 

11.5 Adsorption of Cadmium 

Adsorbtion on colloidal surfaces due to Coulomb-type forces (Lagerwerff 
and Bower, 1972) is claimed to be primarily responsible for the immobility of cadmium 
in soils, Cadmium, as zinc and lead, undergoes hydrolysis at pH values encountered in 
soil environments (Hahne and Kroontje, 1973). In soils, the clay minerals, sesquioxides, 
and organic matter are the major components involved in adsorptive reactions (11). 
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12.0 ADSORPTION OF ORGANICS TO SOILS 

Our search for published information on adsorption of organies by soils, 
which was carried out in connection with this project as well as with other projects, 
revealed that, to our best knowledge, no such information is available. Moreover, at 
this time, no results were reported on local soil contamination with organies, to our 
knowledge. Therefore, there cannot be offered any quantitative analyses and/or 
estimates as to the phenomena of adsorption of organies by soils. 

However, our experience on several other (confidential) projects indicates 
that sandy, silty, and clayey soils do adsorb organies. In soil samples collected on 
these other project sites, there was detected such organies as; methylene chloride, 
chloroform, 1,1,1-trichloroethane, trichloroethylene, tetrachloroethylene and carbon 
tetrachloride. Some of these organies Were detected in the parts per thousand to parts 
per billion range. 

The soil samples were tested in compliance with the "New York State 
Leachate Procedure for Leaohate Potential," i.e.: 

(a) A 250-gram sample of the "dry" residual was mixed with one liter of 
deionized water; 

(b) The mixture was agitated for forty-eight (48) hours by shaking; 

(e) The sample container was stoppered and the sample allowed to settle for at 
least three (3) days; and 

(d) The supernatant water was decanted and filtered through 0.45 micron glass 
filter and analyzed. 
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13.0 FINDINGS AND CONCLUSIONS 

Based upon our review of the technical evidence submitted to the Court, 
the literature, and our limited field and laboratory measurements, as well as our 
experience at other sites, it is concluded that: 

1. Ground water in the Old Bridge Sand aquifer is nonuniformly contaminated with 
the following inorganic and organic compounds: zinc, lead, cadmium, methylene 
chloride, 1,1,2,2-tetrachloroethane, as well as with at least thirty-two other 
organic compounds, including trichloroethylene, tetrachloroethane, trichloro-
ethane, dimethylanilin, 1,2-diohloroethane, 1,1,2-trichloroethane, cis-1,2-
dichloroethylene, trans-l,2-diehloroethylene, benzene, toluene, xylenes, methyl 
benzoat, etc. 

2. The soil of the Old Bridge Sand aquifer is nonuniformly contaminated with zinc, 
lead and cadmium. (It is suspected that portions of the soil are contaminated 
with the same organic compounds that are found in ground water as well.) 

3. Plumes of (a) high concentrations of zinc, lead, cadmium, methylene chloride, 
and 1,1,2,2-tetrachloroethane and (b) of concentrations in excess of the EPA and 
State drinking standards of zinc, lead, and cadmium were identified in the Old 
Bridge Sand aquifer. 

4. An estimated total of 440 to 455 tons of twenty-five contaminants appear to be 
present in the Old Bridge Sand aquifer within the identified plumes. The 
inorganics represent 97% to 98% (430 to 440 tons) and organics 2% to 3% (10 to 
15 tons) of the total. Approximately two-thirds of the total amount of 
contaminants appear to be contained in the soil and one-third in the ground 
water. 

5. Three worst-case areas were: 

the highly contaminated sediments in Pricketts Pcmd and Pricketts Brook 
both upstream and downstream of Pricketts Pond; 
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the upper several feet of soil within portions of the Madison Industries, Inc. 
and, possibly, the CPS properties; and 

at least the upper fifty feet of soil and, possibly, the whole thickness of the 
aquifer within the plumes of high concentrations of respective contami
nants. 

6. The worst-case areas provide two major (both active and potential) sources of 
contamination of ground water in the Old Bridge Sand aquifer within the 
Pricketts Brook watershed: 

the sediments in Pricketts Pond and in Pricketts Brook both upstream and 
downstream of Pricketts Pond; and 

the soils (particularly, the upper several feet) under the Madison Industries, 
Inc. and, probably, the CPS properties. 

7. The sand of the Old Bridge Sand aquifer can be expected to exhibit some 
adsorption, but to a much lesser extent than the lenses of clayey soils 
encountered in the aquifer. 

8. The soil-contaminant relationship is dynamic and may change with time due to 
many factors. Accumulation of contaminants in soil may be followed by a 
release of significant quantities of the contaminants. 
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TABLE 1 

GROUND WATER LEVEL ELEVATIONS 

Top of Casing Depth of Depth to Water Level 
Elevation, Well, Water Level, Elevation, 

Well-No. feet feet feet feet 

A 22.86 51.5 3.65 19.01 

B 24.99 52 6.3 18.69 

M-l — — — — 

M-2 22.75 — 1.9 20.85 

M-3 22.77 — 3.3 19.47 

S-l 23.32 30 2.35 20.97 

E 29.08 40 5.8 23.88 

D 29.16 52 5.2 23.96 



TABLE 2 

GENERAL GEOLOGIC AND HYDROLOGIC CHARACTERISTICS 
OF THE UNITS OF THE RARITAN FORMATION (LATE CRETACEOUS AGE) 

IN THE SAYREVILLE AREA 

Physical properties of the aquifers 

Unit Description 
Average porosity 

percent by volume 
Permeability 

gpd//'2* Remarks 

Amboy stoneware 
clay 

Light-gray to nearly black day; abundant car
bonaceous materials; locally has mottled-red 
appearsnce; occurs in some places as gray to 
black sandy day; lignitk. Thickness 0 to 30 
feet. 

Ao aquidude* 

Old Bridge 
Sand Member 

While to light-yellow, fine- to medium-grained, 
occasionally coarse-grained, slightly micaceous 
sand; locally contains thin. Irregular elay beds. 
Thickness 80 to 120 feeL Dips southeast 40 to 
45 feet per mile. 

40 1,000 to 1.500 
Most productive aquifer in 
the Banian Formation. Ef
fective intake area is about 
33 square miles. 

South Amboy 
fire clay 

Varicolored light-gray, while, or brick-red 
day; locally sandy. Thickness 0 to 35 feet An aquidude* 

Sayreville 
Sand Member 

Layers of fine while micaceous sand, fine- to 
coarse-grained white sand, with or without day 
beds, and arkosie sand beds. Usually thin and 
lacks continuity. Thickness 0 to 40 feet. 

44 30 to 500 

Owing to thinness and lack 
of continuity, this sand 
member is unimponant as 
an aquifer. So far as 
known, no wells in this 
area draw water entirely 
from this aquifer. 

Woodbridge day 

Dark-gray clay to gray sandy clay and clayey 
sands. The basal part is varicolored white, 
light-gray, and brick-red compact- clay. Scat
tered is the upper portion are nodules of 
impure siderite, lignite, and pyriic. Thickness 
50 to 100 feet. 

An aquidudeb 

Famngion 
Sand Member 

Light-gray or light-yellow, fine- to medium-
grained sand grading into a coarse, arkosie 
sand sprinkled with small pebbles and gravd 
In the lower pan. This sand is commonly di
vided by day layers into two or more parts. 
Thickness 35 to 135 feet. Dips southeast 55 
feet per mile. 

34 1,200 to 1.S00 

Second in importance as a 
productive aquifer to the 
Old Bridge Sand Member. 
Intake area is 10L2 square 
miles. Not deposited on 
high pans of diabase ridge. 

Ban tan fire clay 
Varicolored blue, brown, gray, or red day. 
Basic pan bas brick-red color. Thickness 0 to 
90 feet. 

An aquidude* 

• Coefficient of permeability b the rate of Sow of water in gallons per day throofh a cross-section*] area of 1 square foot under a hydraulic gra
dient of 100 percent at the prevailing temperature. 

b A formation which, although porous and capable of absorbing water slowly, will not transmit it fast enough to furnish an appreciable supply 
for a well or spring. 
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TABLE 3 - CONCENTRATION OF ZINC IN THE SOIL Cmg/liter or ppm) 

MONITORING WELL IDENTIFICATION 
—m 
SCHOOR 
n 

SURFICIAL SAMPLING POINTS IDENTIFICATION 

S-1 
H-l M-2 

S-2 S-J pH 2 pH 5 pH 2 pH 5 
J&U. 

pH 2 pH 5 

M-li 

pH 2 pH 5 

H-5 

pH 2 pH 5 
—m 
SCHOOR #1 

w 
SCHOOR 
n 

E 
SCHOOR 

#6 
IL 2L 31 8L SI 6L 7L 81 

1 0 -

15-

20 

25 

TO

SS-

60-

65-

1.56 

6.2 

1.63 

13.1 

0.53 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

1606.06 

316.68 

1853.06 

171.27 

108.50 3.59 
27718" 6.08 16250.C 
16.58 8,69 

1350.0 Ml JL 120 100 760 26 TSSo" 80 7.0 2.0 

118.0 55.75 

9.72 2.69 
66.52 If .69 

98.75 67.25 

100.0 93.0 

67.62 

122.66 

68.18 

160.32 

62.67 
262.25 129.00 65.i 2S.25 60.5 

69.62 19.36 20.36 I.to 

101.38 
32.3 

19.66 
28.50 26.50 28.5 6.5 5.3 2 . 1  

3.59 

60.33 
71.75 26.25 

8.75 8.75 

65.66 65.30 66.52 6.08 

116.36 
15.25 12.00 

29.17 3.59 
69.50 23.00 

122.66 

106.52 

118.51 
57.26 60.33 17.50 7.75 

57.26 6.70 39.75 23.00 
167.30 130.69 

30.75 5.5 
85.91 

65.30 29.28 15.25 6.5 36.50 28.50 

23.0 5.5 
101.22 35.36 

to 133.70 .96.13 9.75 6.25 39.75 22.00 

33.0 8.75 
99.00 96.68 

60 60 129.28 96.13 11.00 
I I ' 

5.50 52.25 26.25 
30.75 20.75 

NOTE: FOR REFERENCE INFORMATION ON COLLECTION 
AND TESTING OF THE GROUNDWATER SAMPLES 
SEE FIGURE 35. 
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TABLE 4 - CONCENTRATION OF LEAD IN THE SOIL Cmg / liter or ppm) 

MONITORING WELL IDENTIFICATION SURFICIAL SAMPLING POINTS IQCNTIFICflTION M-1 
S-l S-2 S-3 

pH 2 pH 5 

H-2 

pH 2 pH 5 

M-3 
pN 2 pH 5 

M-A 

pH 2 

AlA.66 
pH S 

"TTTT 

H-5 

pH 2 

G] 
„ , . SCHOOR 

PH 5 

E! 
SCHOOR n 

—m 
SCHOOR 
n 

E 
SCHOOR #A IL 2L 3L AL 5L 6L 7L 81 

10-

15-

20-

25-

30-

35-

AO-

A5-

0.139 

0.05 

0.10 

0.83 

0.150 

O.OAO 

0.033 

0.033 

0.033 

0.10 

0.10 

0.100 

0.0B3 

0.003 

0.003 

0.002 

0.120 

116.A8 102,09 
9.02 I.AO -L2L 0.7A 15.06 "oT? 0.26 0.22 HH 

A8.8A 3.61 
3.33 1.07 

0.32 0.50 OTlA 0.2 A 0.16 

13.95 0.62 
8.3A 3.61 

5.83 0.62 
15.5A 1.07 12.22 0.22 

A.32 1.07 
9.70 0.27 

7.35 2.13 3.9A I.AO 
5.52 0.62 

6.97 I .AO 1.821 
A.80 0.89 3.78 0.27 O.A72 0.6AA 

A. 32 2.13 

5.31 0.7A 3.A7 0.89 

15.16 I.AO 7.65 0.62 

2.35 0.7A 

2.96 0.7A 3.78 0.89 

8.67 0.62 
6.67 1 .AO 

5.0 1.07 
3.6A 

3.07 0.62 
1.07 

3.6A 0.7A 
5.6 

7.65 1.51 
1.07 

A.A9 0.62 
3.33 1.07 

6.29 I.A 3.A7 0.89 10.Al 1.78 

A.10 
6.29 0.32 

0.89 

15 5.6 1.01 2.76 0.62 5.20 0.27 

3.9A 1.81 
8.36 0.89 

30 20 5.0 1.07 3.A7 0.89 6.23 O.89 
3.A7 0.62 

1.126 

NOTE: FOR REFERENCE INFORMATION ON COLLECTION 
AND TESTING OF GROUNDWATER SAMPLES 
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TABLE 5 - CONCENTRATION OF CADMIUM IN THE SOIL (mg/liter or ppm) 

MONITORING WELL IDENTIFICATION SURFICIAL SAHPLING POINTS IDENTIFICATION 

S-l S-2 
H-l 

S-J 

10-

15-

• 20-

25-

JO-

35-

*0-

4 5-

ND 

NO 

ND 

0.067 

NO 

0.040 

ND 

NO 

ND 

O.IJJ 

ND 

0.040 

NO 

ND 

NO 

ND 

pH 2 PH 5 

"TTT "Off 
1.7* 0.75 

ND 

2.26 0.75 

7.18 J. 18 

NO ND 

».7* 1.68 

2.26 1.68 

0.94 0.75 
ND 

6.92 J.18 

NO 

H-2 

pil 2 

J. 58 

2.66 

1.34 

5.84 

8.10 

1.J4 

0.92 

4.52 

.J4 

P« 5 

1.68 

2.4J 

0.75 

J.18 

5.80 

0.75 

0.75 

1.68 

0.75 

M-3 

pH 2 

ND 

J.'8 

1.74 

4-34 

».34 

1.74 

3.95 

• 8.13 

ND 

PH 5 

NO 

1.68 

1.68 

0.75 

0.75 

1.68 

ND 

1-49 

ND 

PH 2 

6.20 

2.J4 

4.67 

6.28 

4.67 

2.J4 

J.95 

5.56 

4.67 

7.00 

J.05 

PH 5 

' .49 
1.49 

2.15 

2.15 

0.66 

2.15 

J.6J 

2.81 

4.29 

2.81 

1.49 

N-5 

PH 2 

ND 

ND 

'ND 

J.95 

2.34 

4.67 

7.90 

9.34 

8.62 

5.56 

3.95 

P« 5 
ND 

ND 

0.66 

0.66 

1.49 

NO 

ND 

0.66 

>.49 

IE 
SCHOOR 

#1 

NO 

"IS 
SCHOOR 

#2 

0.024 

—m 
SCHOOR 

#3 

0.070 

G 
SCHOOR 

• #4 
IL 2L | 3V | 41 5L I 61 7L I 8l 

8J5UniTlK.1JlmL<m:l.HjJ»LJLR'JI3ril 

0.180 

NOTE: FOR REFERENCE INFORMATION ON COLLECTION 
AND TESTING OF tHE GROUNDWATER SAMPLES 
SEE FIGURE J5-
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TABLE 6 - CONCENTRATION OF ZINC IN THE GROUNDWATER (mg/ liter or ppm) 
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u 
tn fx X 
GO X 0 

AdTeh WELLS A 8 . 2  515 7 155 218 179 66 

B NO 0.66 0.65 . 0.66 0.66 2.07 0.199 0.275 0.232 27 
C NO 3.25 0.3 1.275 
D 0.2 26.1 16 1.05 19.75 6.17 12.5 12.5 12.2 6.3 
E 16.25 0.62 0.65 1.15 0.28 1.87 0.4 0.625 0.167 0.2 0.276 .22 
F NO 0.96 0.96 1.6 2.6 0.69 0.85 0.65 0.217 0.275 0.963 
G NO 0.93 0.93 0.35 2.1 0.87 3.65 0.8 1.05 0.375 0.216 0.6 0.685 
H NO 1.12 1.12 0.75 0.69 0.51 0.63 0.55 0.5 0.7 

NJOEP WELLS S-l 

A 

.656 195 0.5 0.65 1.3 0.36 

S-2 0.328 0.625 0.8 0.798 
S-3 1.86 ll. 26" 1.225 3.1 1.0513.56 

MADISON INDUSTRIES,INC. H-l 100 »30 108 6.71 6.36 70 75 500 625 •31 
WELLS „.2 1265 3570 3560 6.77 6.5 1625 1150 525 H2S 1660 670 

M-J 0.95 6.75 27.25 0.88 5.8 5 1 0.725 2.675 3.5 1.7 2.3 
M-6 36.25 6 1,6 3.73 6.6 0.35 0.65 0.275 0.202 
M-5 t.2 O.B l.ll 0.65 0.85 0.85 0.325 0.1 0.15 0.155 

PERTH AHBOV BENNET SUCTION 1 1.7 2.6 1.6 ND 
LINE WELLS 2 5.) e ND 

J 78.75 1.7 6.96 ND 0.665 
6 5.3 11 0.36 2.7 
5 O.Olli ND 
II NO 
12 
13 NO 
16 1.2 11 

LAYNE WELLS 1 

IA NOTI :s: ll FOR REFERENCE IMFORF IATION ON rourr RIOM 
2 0.025 NO NO AND TESTING OF THE GROUNDWATER SAMPLES _ 

SEE FIGURE 35. 
(2) * TWO SAMPLES IN THE SAME WELL WERE — 

COLLECTEO AT THE SAME DATE. ~ 
I I  I I I  I  

3 
AND TESTING OF THE GROUNDWATER SAMPLES _ 
SEE FIGURE 35. 

(2) * TWO SAMPLES IN THE SAME WELL WERE — 
COLLECTEO AT THE SAME DATE. ~ 

I I  I I I  I  

6 0.30 0 . 2 $  15 «.I75 

AND TESTING OF THE GROUNDWATER SAMPLES _ 
SEE FIGURE 35. 

(2) * TWO SAMPLES IN THE SAME WELL WERE — 
COLLECTEO AT THE SAME DATE. ~ 

I I  I I I  I  5 0.20 0.15 0.22 

AND TESTING OF THE GROUNDWATER SAMPLES _ 
SEE FIGURE 35. 

(2) * TWO SAMPLES IN THE SAME WELL WERE — 
COLLECTEO AT THE SAME DATE. ~ 

I I  I I I  I  
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TABLE 7 - CONCENTRATION OF LEAD IN THE GROUNDWATER (mg / liter or ppm) 
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CI 

C: 
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k. 
AdTek WELLS A MD 0.023 • 

0,036 0.037 0.052 <0.0] 
B ND 0.009 0.009 ' 0.003 0.006 0.005 NO ND NO <0.0] 
C ND 0.006 0.003 0.117 
0 0.082 0,008 0.015 0.02] 0.017 0.01] 0.008 <0.03 
E 0.06 0.006 0.008 0.003 0.006 ND 18.4 0.09 0.018 0.009 0.008 0.05 
F * ND 0.016 0.016 0.005 0.0J5 0.069 0.016 0.019 0.009 ND 0.008 G __ ND 0.006 0.006 0.005 ULUJ [JEill nrrci 0.07 o.ofj 0.015 0.001 0.008 
H ND 0.10] 0.103 0.016 rjt'jii uijii mm 0.067 0.01 

NJOEP WELLS S-l • * 

0.002 0.122 NO 0.006 0.008 0.36 
S-2 NO 0.326 0.051 0.009 0.026 
s-J rHRl [«JC«IH DHIH ntnTii 

MADISON INDUSTRIES, M-L 
INC. WELLS — 

0.063 0.005 0.042 0.002 0.017 0.00] 0.01 0,555 •• •• 9.16 
M-2 0.008 0.019 0.001 0.016 0.27 
M-3 EgsiEEnnEanEiii M-MI MM.H 0.01] 0.007 0.051 0.001 0.076 0.20 H-6 •HH330C3] •nrorrn 0.016 0.007 0.003 ND 
H-S 0.026 0.009 0.00] ND 

PERTH AMBOY BENNET 
SUCTION LINE WELLS 1 ND 0.016 0.006 • • NO -

2 ND 
3 0.00*1 0.003 HO 0.008 
A ND 0.002 ND 
5 0.002 
II NO 
12 t )002U 
13 ND 
16 

LATHE WELLS I i . 

IA 1 ' 1 MATCC III 
2 O.OIO 0.001 NO — mil C3 

AND TESTING OF THE GROUNDWATER SAMPLES _ 
SEE FIGURE 35. 

(2) * TWO SAMPLES IN THE SAME WELL WERE — 
COLLECTED AT THE SAME OATE. ~ 

3 
6 
5 

HH ̂ •1 
AND TESTING OF THE GROUNDWATER SAMPLES _ 
SEE FIGURE 35. 

(2) * TWO SAMPLES IN THE SAME WELL WERE — 
COLLECTED AT THE SAME OATE. ~ 

3 
6 
5 

HP 0.006 

AND TESTING OF THE GROUNDWATER SAMPLES _ 
SEE FIGURE 35. 

(2) * TWO SAMPLES IN THE SAME WELL WERE — 
COLLECTED AT THE SAME OATE. ~ 

3 
6 
5 o.onlo.ooMo.oosI 0.006 

AND TESTING OF THE GROUNDWATER SAMPLES _ 
SEE FIGURE 35. 

(2) * TWO SAMPLES IN THE SAME WELL WERE — 
COLLECTED AT THE SAME OATE. ~ 

V . 
' / 
!/ 
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TABLE 8 - CONCENTRATION OF CADMIUM ON THE GROUNDWATER ( m g / liter or ppm) 
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/1

1/
77

 F
 

Iz 
9> 
0s. X CO X e 

AdTek WELLS A ND 0.006 , 0.039 0.061 . 0.032 <0.01 
B ND 0.011 ND 0.004 0.002 0.001 NO 0.003 ND <0.01 __e ND 0.006 0.002 NO 
D . ND 0. >25 ND 0.015 0.013 0.011 0.011 0.013 <0.01 ; E ND 0.037 0.015 ND 0.02 0.006 0.002 0.002 0.001 NO 0.003 0.002 <0.01 
F 
G 

ND 
ND 

O.OI3 
0.017 

0.013 
0.017 

0.007 
0.003 

0.04 
0.04' 0.003 

0.003 
0.001 

O.OOI 
0.002 

ND 
ND 0.002 

NO 
0.002 

0.006 
0.005 

0.003 
0.003 H 

NJDEP WELLS S-1 

ND 0.002 0.002 0.002 —— 0.005 0.003 0.001 0.002 

— 

O.OOI 0.002 . 
0.007 0.012 O.OOI 

——H 

0.003 NO <0.01 
S-2 
S-3 i _ 0.002 0.003 0.006 0.006 

MADISON INDUSTRIES, M-l 
INC. WELLS 

• 0.04* 0.024 0.042 0.026 0.031 0.011 0.041 0.4 

0.013 fo.0054 0.005 0.007 

1.7 

0.006| 0.01 

0.17 
H~2 0.09 0.09 0.061 0.08 0.034 0.031 0.058 0.028 0.065 0.3 1 0.07 "-3 0.01 0.003 0.004 0.003 0.002 0.041 NO 0.002 0.007 0.008 0.002 <0.01 H-6 
H-5 

um 
|,Wi?AI 

ND ND NO NO 

PERTH AHBOV BENNET 
SUCTION LINE WELLS 1 

2 
ND 0.017 0.01 • ND 

NO 

ND NO 

*1 
NO 
ND 

0.031 
0.001 

ND 
NO 

0.002 

5 0.003 
II ND | 
12 * X003U ' 

16 
ND 

—— 

LAVNE WELLS I 
• 

1 1 ••™ 

1A uATre .  i«\  —MM 

2 NO NO NO mRUIKo ;  \ i /  run  ncrcncnu iRru iVWl lun  UN IULUCTION— 
ANO TESTING OF THE GROUNDWATER SAMPLES 
SEE FIGURE 35. 

(2) * TWO SAMPLES IN THE SAME WELL WERE — 
COLLECTED AT THE SAME DATE. — 
i  l i t  i 

3 
;  \ i /  run  ncrcncnu iRru iVWl lun  UN IULUCTION— 

ANO TESTING OF THE GROUNDWATER SAMPLES 
SEE FIGURE 35. 

(2) * TWO SAMPLES IN THE SAME WELL WERE — 
COLLECTED AT THE SAME DATE. — 
i  l i t  i 

6 O.OOI NO 0.062 

;  \ i /  run  ncrcncnu iRru iVWl lun  UN IULUCTION— 
ANO TESTING OF THE GROUNDWATER SAMPLES 
SEE FIGURE 35. 

(2) * TWO SAMPLES IN THE SAME WELL WERE — 
COLLECTED AT THE SAME DATE. — 
i  l i t  i 5 0.002 NO NO 1 

;  \ i /  run  ncrcncnu iRru iVWl lun  UN IULUCTION— 
ANO TESTING OF THE GROUNDWATER SAMPLES 
SEE FIGURE 35. 

(2) * TWO SAMPLES IN THE SAME WELL WERE — 
COLLECTED AT THE SAME DATE. — 
i  l i t  i 

I 
i 

! 

I 
{ 



TABLE 9 - CONCENTRATION OF METHYLENE 

CHLORIDE IN GROUNDWATER C Aig /  l i ter or ppb) 

S A M P L I N G  D A T E S  
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AdTek WELLS A 48.17 10 
B 12000 5200 1700 102000 39100 103000 18700 
C ND 4.8 
D ND ND ND 0.4 <0.5 <10 
E <0.1 ND ND ND <0.4 <0.5 17 
F <0.1 ND ND ND 
G <0.1 ND ND ND <0.4 <0.5 
H <0.1 

NJDEP WELLS S-1 ND 17000 ND 850 1900 10300 67000 

S-2 ND ND ND ND <0.8 
S-3 ND ND ND ND IN 4.0 |<0.8 

MADISON M-1 
INDUSTRIES 1 — 

<0.1 ND ND 73 <10 

INC. WFIIS ' M"2 <0.1 ND 53 160 
M-3 <120 16100 ii300. 2600 83000 
M-4 <0.1 ND ND <0.8 
M-5 <0.1 ND ND 1.2 

PERTH AMBOY 1 257.2 

SUCTION 
LINE WELLS 3 42 4.6 <0.5 

it 1.72 
5 ND 7.22 <0.8 

10 1230 
11 21330 
16 13 14.04 
18. 2.67 

NOTES: (1) FOR REFERENCE INFORMATION ON COLLECTION 
AND TESTING OF THE GROUNDWATER SAMPLES 
SEE FIGURE 35. 

(2) * TWO SAMPLES IN THE SAME WELL WERE 
COLLECTED AT THE SAME DATE. 



TABLE 10 
CONCENTRATION OF 1 > 1.2.2-TETRACHLOROETHANE 

IN GROUNDWATER (jug/ l i ter or ppb) 
S A M P L I N G  D A T E S  

11 

00 
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N 

l£ 
00 

\o 
N 
O 12

/1
2-

12
/1

4 
19

78
 

F
 

II 
<r> 

OCT 
o 

AdTek WELLS A 13.68 0.7 <10 

B 1430 3853 8400 3300 
C <0 .4 

D <0.4 0.4 <10 
E <0.4 1.6 <10 
F <0.4 
G <0.4 <0.5 
H 

NJDEP WELLS S-1 8000 8430 

S-2 <0.7 
S-3 <0.7 

MADISON INDUSTRIES,INC. H.1 1.1 10 
WELLS M-2 <0.5 54 

M-3 240 4510 
M-4 1.3 
M-5 <0.7 

PERTH AMBOY BENNET 1 3.31 
SUCTION LINE WELLS 2 

3 1 

-3
-

O
 

V <0.5 
A 
5 <0.7 

10 
11 1677.0 
16 <0.4 

18 

NOTE: FOR REFERENCE INFORMATION ON COLLECTION 
AND TESTING OF THE GROUNDWATER SAMPLES 
SEE FIGURE 35. 



TABLE 11 
HIGHEST CONCENTRATIONS OF OTHER ORGANICS 

DETECTED IN THE GROUNDWATER C/ig/iitsr or PPb) 

OAOAVQCS 
Bounces OF THE LOCATIONS AND OONOCNTNATION VAUMS MEAN 

MO ME ST 
CONCENTRA
TIONS tppfcl 

OAOAVQCS OftMSDOftf. STATE 08FUTV 
ATTONNET OCMCAAL. 
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TABLE 12 

MEAN CONCENTRATIONS OF OTHER ORGANICS 
DETECTED IN THE GROUNDWATER (pg/l i ter or ppb) 

ORGANICS SAMPLING POINTS AND MEAN CONCENTRATIONS (ppb) FOR EACH SAMPLING POINT 

MEAN 
CONCEN-
TRATtON 

(ppb) 

-CARBON TETRACHLORIDE 
610 *9 92.5 U5 20 . *60 . 685 3.8 . 0.75 JM 10.6 1-9 
B E F G S-L S-3 PA-8 HI-1 HI-2 Nl-3 Ml-A HI-5 

165 

TRICHLOROETKYLENE 
9.58 686.3 718.5 1.6 26 9591.6 0.23 3.55 1.6 0.53 1.0 1.26 21.75 AlS 0.67 8.1 2.6 196.2 

A B B1 * C * t * 5-1 * PA-1A PA-1B PA-3 PA-4 PA-5 PA-5A PA-10 PA-11 PA-16 MI-1 HI-2 MI-3 
617 

TRICHLOROETHANE 11 2111. 2H,31,50 

E S-1 PA-6 * Ml-? 
1,526 

TETRACHLOROETHANE 
1720.2J0 2A15 3»S0 

B * PA-8 ' S-1 ' MI-3 
2,530 

BENZENE 
3.86 336.8 32 ^ 216 1.6 O.A 21 0.60 27.A 216 1.25 0.9 256 0.7 

A ' 6 * B1 's-1 * PA-3 ' PA-4 * PA-5 * PA-5A ' PA-10 * PA-11 ' Ml -1 * Ml-2 * MI-3 * Ml -5 
101 

OIMETHYLAMILINC 
46.5 1657.5 89 

B S-1 ' M-3 
598 

DICHLOROETHYLENE 
9.7 130 5.6 
B * S-1 ' PA-8 

48 

METHYLENE CHLORIDE PLOTTEO ON CROSS SECTIONS • HAP 

CHLOROMETMANE 
2.3 
B 

DICHLOROTOLUENE 
11 259 •3 32 

B S-1 MI-3 
101 

TRICHLOROBENZENI 
3.9 10 563.5 107 

B ' t * S-1 MI-3 . 
171 

TOLUENE 

5.i &3.3 O.i 0.6 1.0 1735 1.0 1.3 0.S2 2.95 0.5 0.74 5.4 41.6 API 1.7 0.55 AO 

A B ' C * D ' € ' S-1 ' $-2 ' S-3 * PA-18 ' PA-3 ' PA-5 ' PA-5A * PA-8 ' PA-10' PA-11 * PA-16 ' PA-18B ' MI-1 

8.6 # 631.8 i 0.7 
M1-2 # MI-3 * Ml-S 

189 

TETRACHLOROCTHYLENE 
AT A 133.7 110 6.1 l.A 97 90 35.5 0.26 0.44 42.6 4.J4 

B S-1 PA-5 * PA-16 ' HI-2 * MI-3 8 81 PA-IB ' PA-1C * PA-11 PA-16 
69 

XYLENES 
19.5 1252.7 1600 1.2 2044 1 .72 2.95 1093 2.7 707-8 

A ' B * B1 ' E * S-1 PA-1B ' PA-1C ' PA-11 ' MI-2 ' Ml-3 
673 

METHYL BCNZOATE 7570 7,570 

CHLOROETHANE 
6.5 

B — 

1,1-01CHLOROETHANE 2.5 
MI-2 .... 

1,2-01CHLOROETHANE 
2.38 2976.8 799 360 1.14 24.49 10.84 2.55 1.6 °-7 2082 1.0 6.4 1.6 120 4.0 
""A B * B1 ' S-1 ' PA-IA* PA-IB * PA-IC * PA-3 * PA-4 ' PA-5 ' PA-11 ' PA-16 ' Hl-1 * MI-2 * MI-3 * MI-5 

244 

1,1,1-TRICHLOROETHANE 3.2 0.61 # 1.0 ^ 5.2 
S-1 * PA-16 * MI-1 ' MI-2 

1,1,2-TRICHLOROETHANE 208.7 2235 § M.JO. , 93 # 21 
B Bl C ' S-1 PA-11 * MI-3 

441 

1,1,2,2-TE TRACHLOROETMANE PLOTTEO ON CROSS SECTIONS • MAP 

1,1-DICHLOROETHVLINE 
10 8.3 t 0.8 0.6 
B * S-1 MI-2 ' MI-3 

CIS-1,2-DICHLOROETNVLENE 
623.7 126.1 > 1140 ^ 1.9 # 202 ^ 175 > 0.5 277 

TRANS-1,2-OICHLOROETKYLENE 770.3 572 180 0.9 307 HO 
6 ' Bl * S-1 * PA-4 * PA-11 ' MI-3 

323 

METHYL ISOBARYL KETONE 
160 
Hl-J 

VINYL CHLORIDE 
40 0.6 t 1.6 J34^ 45 
B * C E * S-1 MI-3 

44 

CHLOROTOLUENE 2.1 

Ml-3 • 

CHL0R0BEN2ENE 
6.6 2.14 12 5.3 

B * Bl S-1*' Ml-3 

1.1.2-TRICHLOAOETMYLfNE 
5.59 , 1.22 

PA-IC * PA-18A 

METHYL PHENYL KETONE 
34.94 
PA-3 • 

1,1,2,2-TETRACHLOROETHYLCNE 
0.4 11.78 10.8 

A ' PA-18A PA-18B , . 

CHLOROFORM 

0.54 28 16.9 0.8 1.37 2 £ 0.3 0.11 0.22 0.23 0-13 1.08 0.7 0.33 6.63 1.19 
~7~'~T * Bl * 0 E * S-1 ' S-2 * PA-IA* PA-IB* PA-IC * PA-3 * PA-4 PA-5 PA-5A PA-10 PA-16 . 

0.55 f 0.52 0.8 2.3 0-S 
PA-lBA * PA-18B * Hl-1 ' MI-2 ' MI-5 
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A 6 81 ' S-1 PA-IC * PA-3 ' PA-11 * PA-186 * MI-2 * Ml-3 
63 
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NOTE: CONCENTRATIONS REFLECT THE MEAN CONCENTRATIONS 
FOR ALL SAMPLES TAKEN AND DETECTED AT A GIVEN SAMPLING POINT 

KEY: 

US —— CONCENTRATION (ppb) 

S-t SAMPLING POINT 

PA - PERTH AMBOV WELL 

Ml - MAOISON'INDUSTRIES WELL 



TABLE 13 

Contaminant 

ESTIMATED VOLUME OF THE CONTAMINATED SOIL AND TIIE 
QUANTITY OF ZINC, LEAD, AND CADMIUM IN THE SOIL 

Zones of Contamination 

Area, 
sq. ft. 

Thickness, 
ft 

Volume, 
cu. ft 

Weight 
of soil, 

lb 

Mean 
Concentration, 

PPm 

Quantity 
of Contaminant in Soil 
in lb in tons 

d = b x c e = 120 x d g = ef x 10"° h = 0.0005 g 

Zinc 

Zone I 

Zone II 

292,000 
292,000 

1,300,000 

1 
49 

50 

2.92 x 10: 
1.43 x 10' 

6.5 x 107 

3.5 x 104 
1.72 x 10 

7.8 x 109 

9 1500 
78 

32 

5.26 x 10" 
13.4 x HT 

25 x 10" 

26.3 
67 

124.8 
Total Zinc 1,592,000 7.96 x 10' 218.1 

Lead 

Zone I 

Zone II 

580,000 

1,900,000 

50 

30 

2.9 x 10' 

5.7 x 10' 

3.48 xlO 9 

6.84 x 10 9 
17 

0.15 

5.92 x 10" 

1.03 x 10' 

29.6 

0.5 
Total Lead 2,480,000 8.6 x 10' 30.1 

Cadmium 

Zone I 

Zone II 

400,000 

1,600,000 

50 

30 

2.0 x 107 2.4 x 109 

4.8 x 10' 5.76 x 10 9 
3.55 

0.027 

8.52 x 10* 

1.55 x 10' 

4.3 

0.1 

Total Cadmium 2,000,000 6.8 x 10 4.4 



TABLE 14 

ESTIMATED VOLUME OF THE CONTAMINATED GROUNDWATER AND THE 
QUANTITY OF FIVE SELECTED CONTAMINANTS IN THE GROUNDWATER 

Contaminant 

Zone of Contamination 

Area, 
sq. ft. 

Thickness, 
ft 

Volume, gal 
& n = 0.35* 

Mean 
Concentration, 

PPM 

Quantity 
of Contaminant in Soil 
in lb in tons 

a d = b x c x 0.35 x 7.48 f = 8.345 x 10 " de g = 0.0005 f 

Zinc 

Lead 

Cadmium 

1,592,000 

2,480,000 

2,000,000 

50 

50 

50 

2.08 x 10 8 

3.25 x 10 8 

2.62 x 10 8 

208.0 

0.162 

0.083 

3.61 x 10* 

4.40 x 10* 

1.81 x 10' 

180.5 

0.22 

0.09 

Methylene Chloride 

Zone I 432,000 50 5.65 x 107 28.122 1.33 x 104 6.63 
Zone II 845,000 50 1.10 x 108 0.113 1.04 x 102 0.05 
Total 1,277,000 16.65 x 107 6.68 

1,1,2,2 -
Tetrachloroethane 

Zone I 432,000 50 5.65 x 107 4.427 2.09 x 103 1.04 
Zone II 574,000 50 7.51 x 107 0.0103 (L46 0.003 
Total 1,006,000 13.16 x 107 1.043 

•Soil porosity = 35% (0.35) 



TABLE 15 

ESTIMATED MEAN CONCENTRATION (ppm) AND QUANTITY OF 
OTHER TWENTY ORGANIC CONTAMINANTS IN THE GROUNDWATER 

Mean Quantity of Contaminant 
Concentration, 

Contaminant ppm in lb in tons 
a = Volume of water = 

= 432,000 x 50 x 0.35 x 7.48 gal = 
7 = 5.65 x 10 gallons b c = 8.345 x 10~® ab d = 0.0005 

Carbon Tetrachloride 0.165 77.79 0.039 
Trichloroethylene 0.617 290.91 0.145 
Trichloroethane 1.526 719.49 0.360 
Tetraohloroethane 2.530 1192.87 0.596 
Benzene 0.101 47.62 0.024 
Dimethylaniline 0.598 281.95 0.141 
Dichlorotoluene 0.101 47.62 0.024 
Trichlorobenzene 0.171 80.62 0.040 
Toluene 0.189 89.11 0.045 
Tetrachloroethylene 0.049 23.1 0.016 
Xylenes 0.673 317.31 0.159 
Methyl Benzoate 7.570 3569.19 1.785 
1,2 - Dichloroethane 0.244 115.04 0.058 
1,1,2 - Trichloroethane 0.441 207.92 0.104 
Cis - 1,2 - Dichloroethylene 0.277 130.60 0.065 
Trans - 1,2 - Dichloroethylene 0.323 152.22 0.076 
Vinyl Chloride 0.044 20.74 0.010 
Dichloroethylene 0.048 22.63 0.011 
Chloroform 0.003 1.41 0.001 
Ethyl Benzene 0.063 29.70 0.015 

Total: 7,417.84 pounds 
or, rounded: 7,400 lb or 3.7 tons 



TABLE 16 

TOTAL ESTIMATED QUANTITY OF THE TWENTY-FIVE SELECTED 
CONTAMINANTS IN THE SOIL AND IN THE GROUNDWATER 

Quantity of Contaminant, ton 

Contaminant in Soil in Groundwater Total 
Rounded 

Quantity, ton 

Zinc 218.1 180.5 398.6 397 to 400 

Lead 30.1 0.22 30.32 29 to 34 

Cadmium 4.4 0.09 4.49 4 to 6 

Methylene chloride unknown 6.68 6.68 6 to 9 

1,1,2,2 - Tetrachloroethane unknown 1.043 1.043 1 to 2 

Twenty other organics 
(from Table 15) unknown 3.7 3.7 3 to 4 

Total 252.6 192.2 444.8 440 to 455 

or in percentages (57%) (43%) (100%) 



14.0 REMEDIAL SCHEMES CONSIDERED, FEASIBILITY AND ADVISABILITY* 

14.1 Removal of Sediments From Pricketts Pond and Pricketts Brook 

14.1.1 Removal of Sediments by Dredging 

The removal of the sediments can be achieved by dredging or by excavation 
in dry conditions. This approach would involve temporary rerouting (bypassing) of 
Pricketts Brook west of the Madison Industries, Inc. property and dewatering of 
Pricketts Brook and Pricketts Pond and their sediments as well as a few feet of Old 
Bridge Sand below the bottom of the pond and the brook. Since the water in the 
rerouted brook would continue to carry the contaminants it carries now, the rerouted 
brook may act as a new potential source of contamination for the duration of the 
removal of the sediments operation, which is expected to take several months. The 
operation (pumping) of the dewatering system (wells or wellpoints) prior to the 
removal of the contaminated sediments will tend to pull the contaminants from the 
sediments into the Old Bridge Sand aquifer. Because of these two negative side 
effects, the removal of sediments in Pricketts Pond and Pricketts Brook by excavation 
in dry conditions will not be discussed further. Instead, removal of the sediments by 
dredging from under the water will be discussed. 

The Old Bridge Sand ground water contour map (Figure 8) indicates that, 
when no wells (i.e., the Bennet Suction Line wells) are in operation, Pricketts Pond 
acts as a drain from the aquifer, i.e. the ground water flow is directed towards the 
pond and ground water actually enters the pond presently preventing the contamina
tion of the aquifer by the pond. Removal of the sediments from the bottom of the 
pond by means of dredging will sustain this hydraulic situation since removal of water 
with the solids from the pond will tend to cause a temporary drop in the pond water 
level, therefore, increasing the drain effect of the pond from the aquifer. 

It is estimated (refer to Table 17 and Figure 43) that the total volume of 
sediments to be dredged is 34,500 cubic yards of which 27,000 cubic yards are in 
Pricketts Pond and 7,500 cubic yards are in Pricketts Brook, both upstream and 
downstream of Pricketts Pond. 

*Ail costs referenced in this section are based on 1980 dollar values. 
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Based on conversation with a dredging contractor, the Long Equipment 
Corporation of Bricktown, New Jersey, two technical options were considered: 
hydraulic dredging and mechanical dredging. 

Hydraulic Dredging 

The estimated volume of sediments to be handled by hydraulic dredging 
would be approximately 27,000 cubic yards, and by mechanical dredging approximately 
7,500 cubic yards (refer to Table 17). 

The estimated cost of hydraulically dredging 27,000 cubic yards of sedi
ment in Pricketts Pond at $6.00 per cubic yard would be $162,000. 

Where the minimum five foot depth of water required far hydraulic 
dredging is not available, i.e., Pricketts Brook, mechanical dredging would be 
employed. 

Mechanical Dredging 

The estimated cost of mechanically dredging 7,500 cubic yards of sedi
ment, primarily in Pricketts Brook at $15.00 per cubic yard would be $113,000. 

The water draining out of the dredged spoil would have to be contained on 
the site and treated to remove contaminants. After treatment, the water would be 
returned to Pricketts Paid or otherwise disposed. 

The facilities required to treat the leachate would consist of a holding pond 
and an 8-inch force main and pump at an estimated cost of $317,400. The incurred 
costs of the water treatment operation over an approximate period of 20 days would 
be $152,000. 

Treatment of the water in Pricketts Pond, after completion of the dredging 
operation, will follow in similar fashion to the methodology described for leachate 
treatment. No additional capital expenses are estimated as the pumps and force main 
that are to be used for the leachate treatment process can be used for this operation. 
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It is estimated that approximately 50 million gallons of water would have to be treated 
at a cost of approximately $129,250. Therefore, the total estimated cost of dredging, 
treating leachate from the dredged material, and treating the pond water would be on 
the order of $900,000 (including an additional $26,000 plus for contingencies). Should 
the MCSA agree to accept the waters without pre-treatment, this cost could be 
reduced by about $600,000. 

The details of the dredging operation and the handling of contaminated 
water and leachate are presented in Appendix E. 

14.1.2 Disposal of Dredged Material 

In Section 14.1.1, the removal of sediments from Pricketts Brook and 
Pricketts Pond by dredging was discussed. While this is a viable alternative for 
decontamination, it does present a problem of final disposal of dredged material within 
present environmental restrictions. 

Among the disposal options investigated were land disposal, both with or 
without treatment, and ocean dumping. Land disposal is regulated by the State of New 
Jersey, Department of Environmental Protection, Solid Wastes Management Division. 
Ocean disposal is regulated by U.S.E.P.A. if material is classified as "sludge" and by 
the U.S. Army Corps of Engineers if the material is classified as "dredged spoil." 

a) Land disposal options considered: 1) drying the dredged material to 
50%-60% solids for disposal in a landfill without further treatment and, 2) 
treatment to remove contaminants or reduction to stable compounds with 
ultimate disposal in a landfill; 

b) Ocean dumping options considered both "dredged spoil" and ''sludge." 

LAND DISPOSAL - It is anticipated that the concentrations of heavy 
metals detected since 1975 in the bottom sediment would result in the material being 
classified as hazardous wastes. The disposal of dry hazardous wastes, without 
treatment, must be at a "secured" landfill, that is, a landfill so constructed that no 
leachate or runoff therefrom could enter ground water or surface water. However, no 
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such landfill is operating within the state of New Jersey at the present time. This was 
discussed with staff members of the U.S.E.P.A. and the New Jersey Department of 
Environmental Protection Solid Wastes Management divisions. Through the above 
contacts we were advised that there are environmental waste removal services 
operating within reasonable distances of the site. Such service companies are: Rollins 
Environmental Services, Inc. of Bridgeport, New Jersey; I.U. Conversions, Inc. of 
Horsham, Pennsylvania; Environmental Removal Services of Waterbury, Connecticut; 
and CECOS, of Niagara Falls, New York. 

The capabilities and availability of each firm was investigated and a 
quotation requested. A summary of our results are detailed in Appendix E. The cost 
for land disposal is variable and increasing substantially due to compliance regulation 
for transportation and landfills. The estimated cost range for treatment and disposal 
of 35,000 tons of soil would be on the order of $2,000,000 to $3,500,000. Specific cost 
breakdowns are provided in Appendix E. 

OCEAN DISPOSAL — the option of disposal of the dredged sediment by 
ocean dumping was also investigated. As indicated above, the sediment may be 
considered as either "sludge" or "spoil." Sludge disposal is regulated by D.S.E.P.A. and 
spoil disposal by the U.S. Army Corps of Engineers. The determining factors are the 
contaminants and their concentrations, particularly chlorinated hydrocarbons. One 
major difference in the application is that there is no deadline on ocean dumping of 
"spoil" while, by law, ocean dumping of "sludge" must be phased-out by 1981. The 
required bioassay to determine if the sediment is sludge or spoil would cost 
approximately $5,000. The application process could take as long as four to six 
months. 

There are two firms in the Newark, New Jersey area which have permits to 
haul and dump wastes at sea. They are SCA of Newark, N.J. and Modern Transporta
tion of Kearny, N.J. Assuming that the sediment will be classified as "sludge" and that 
necessary permits can be obtained to meet the 1981 phase-out deadline we have 
secured an estimated cost of $1,863,000 for disposal of 6.9 million gallons (35,000+ 
tons). 

The primary advantage of "spoil" classification is the longer time period 
available in which to take action. Should the sediment be classified as "spoil," and 
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although the dredge spoil disposal site is not as far out at sea as the sludge dumping 
site, we believe that the cost of such disposal will not be significantly less than 
disposal at the "industrial sludge" site. More details on ocean disposal of sediments is 
provided in Appendix E. 

1*4.2 Rerouting the Prickett's Brook 

Unless Pricketts Brook is rerouted so that it no longer crosses the CPS and 
Madison Industries, Inc. properties, it may remain a major pathway for contaminants 

r 

to migrate by surface water flow, or storm water runoff, towards the city's water 
supply installations. Consequently, consideration was given to the option of rerouting 
Pricketts Brook by means of constructing a channel south of the CPS and Madison 
Industries, Inc. properties (see Figure 44 and Appendix E for details). The estimated 
cost of constructing a 3,000 foot long by 15 foot long unlined channel and backfilling 
the existing brook is $530,000. The estimated cost of reinforced concrete lining, if 
necessary, would cost an additional $1,200,000. 

As part of this approach, CPS and Madison Industries, Inc. would have to 
handle the storm water runoff in a way that will prevent it from leaving their 
respective properties, in an uncontrolled manner. If necessary, existing storm sewer 
systems would have to be upgraded or replaced and a method worked out of 
discharging storm water. Either the existing MTSA sewer could be utilized, or, if this 
is not feasible, other alternatives could be considered, such as discharging storm water 
in the same manner as the water pumped from the decontamination wells, a discussion 
of which follows. 

14.3 Decontamination of the Aquifer by Pumping and Treatment of Ground Water 
Within the System 

In our opinion, decontaminating an aquifer by means of pumping the ground 
water is a relatively new area of environmental and hydrogeological engineering. One 
ongoing case in New Jersey is successfully removing aliphatic halogenated hydrocar
bons (mainly, 1,1,1-trichloroethane) from an aquifer (Appendix E) with relatively 
similar hydrologic conditions as the Old Bridge Sand. The information available to us 
at this time indicates that after approximately 17 months of pumping, the content of 
1,1,1-trichloroethane in the ground water did significantly decrease (at least in the 
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vicinity of the pumped wells). We considered this technical approach as an available 
option in an attempt to solve the problem. 

The concept essentially is: 

. 1. Intensive ground water pumping of wells with screens strategically 
located within the contaminated zones, creating flow gradients and veloci
ties of sufficient magnitude to gradually withdraw degraded ground water 
from the aquifer; and 

2. Surface treatment of the pumped ground water to lower the levels of 
contamination to limits allowed for discharge into the existing surficial 
water bodies (e.g., Pricketts Pond) or into industrial and/or sanitary 
sewers. 

The success of this approach, at this time, cannot be guaranteed, nor can 
the duration of pumping be accurately predicted. 

Since the capacity of the treatment system, and hence its cost, would be a 
major factor in assessing the cost-effectiveness of this approach, three pumping rates 
were considered: pumping at 700 gpm, 2100 gpm, and 5000 gpm. The location of the 
decontamination wells is important, in addition to the pumping rates and is discussed 
in Appendix E. 

Assuming that pumping effectively withdraws contaminated ground water 
from the aquifer, the duration of pumping will be inversely proportional to the 
pumping rate. The order of magnitude of the duration of pumping necessary to 
decontaminate the aquifer to acceptable levels (provided this approach works in 
practice) can be obtained by applying estimating techniques presented in Appendix E. 
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The estimated duration of pumpinir a as follows: 

Pumping Rate (gpm) 

considered as very approaimateT r̂eajiCT  ̂ """ must b 

direction. y, they can vary significantly in eithe 

We also wish to emphasize th-t « 

which appears to. contain elevated concentraa°'7P",i0n' '** 01 soa 

underUes the Madison Wastries, too. p,a„t cZZZZjZZ"* "" wWcl1 

pumping wens, because the son is situated above ts —""'itaminated by 
decontamination of the unsaturated ale I s " ̂  ' 
Should it be found the, uppor portion l° CPS ̂  85 weU-
contaminated with organies. S° mthin CPS Pro£>erty is heavily 

— o f  - - — — * >  
sediments in Prints Pond and ~ ̂  
gpm well with an appropriate submersible • installing one 1000-

J- Of operating Z  ~  —  
includes labor, power and maintenance. estimated at $55,000, which 

•This price was ducted by the Engineer* OrOling Comply of Rehire, Kew u ,̂ 
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The annual cost of operating various size decontamination wells is summa
rized below: 

Total Pumping Rate, gpm 

___ 7®G 2100 5000 

DecsoteMsin&fcfcw wells$55, MG1 385,000 $175,050 

The treatment of water pumped oyt af s-guifer is discussed in 
Section 14.5, and the disposal of this water — in Section 14.6. Hie cost of the three 
options that involve various pumping and: treatment rates (700 gpm, 2168 gpm, and 
5000 gpm) are summarized in Table IS. Details- of well construction and cost are in 
Appendix E. 

14.4 Containment of Contaminated Ground Water by Means of a Slurry Cutoff Wall 
and Partial Decontamination of the Aquifer by Pumping 

rne objective of this approach is to isolate one of the two major sources of 
ground water contamination, namely the contaminated soil and, to a certain extent, 
the contaminated ground water underlying the CPS and Madison Indotiries, Inc. 
properties and prevent oontlnuing contamination of the Old Bridge Sand *»«pjfer. 

This approach involves the taikawimg scope of work (refer to 42h 

(1) Installation of a perimeter slurry cutoff wall around the ertis CPS and 
Madisora Industries, Inc. properties. The bottom of the cute?.' would be 
keyed into a clay layer underlying the Old Bridge sane a forming a 
relatively impervious "bathtub", which should contain the r. r portion of 
the contaminated soil end ground water. 

(3)  Installation and intermittent operation (pumping) of a ne 
shallow wells, or horizontal drains on the CPS and Madisc 
properties to maintain existing ground water lev< 
properties by removing the excess water originating fr 
and/or industrial losses. (This would serve to prevent the t 
water to a level higher than would exist naturally outsic 

of sumps, 
tries, Inc. 
hin said 

: cipitation 
of ground 
bathtub", 
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o 

thereby reducing the possibility of exfiltration through the slurry cutoff 
wall). 

In addition, it will be necessary to decontaminate the remaining portion of 
the worst-case area of the Old Bridge Sand Aquifer located beyond the perimeter 
slurry cutoff wall, between Madison Industries, Inc. property and Pricketts Pond. A 
system of properly located and pumped wells installed outside the area surrounded by 
the slurry cutoff wall should accomplish this. 

14.4.1 The Perimeter Slurry Cutoff Wall 

The slurry cutoff wall is a continuous vertical diaphragm with very low 
permeability, generally on the order of 0.005 ft/day. As stated in Section 4.1, the Old 
Bridge Sand has a permeability of 100 to 200 ft/day. Therefore, the permeability of a 
properly designed slurry wall could be expected to be 20,000 to 40,000 times lower 
than the permeability of the Old Bridge Sand, as an indication of the potential for 
effectiveness of the slurry cutoff wall. 

Option *• Assuming that the South Amboy Fire Clay underlying the Old Bridge Sand is 
continuous, the' slurry wall would penetrate from ground surface down through the Old 
Bridge Sand aquifer and be keyed into the underlying South Amboy Fire Clay layer. 
The average depth of the slurry wall would be 70 feet. 

Option n. If there is some doubt as to the integrity of this clay layer and hence its 
ability to serve as a relatively impervious bottom of the "bathtub", then consideration 
should be given to a slurry cutoff wall that continues through the South Amboy Fire 
Clay and Sayreville Sand Member and into the Woodbridge Clay Aquiclude (See Figure 
42). In this case, the average depth of the wall will increase to 120 feet. 

A comparison of the slurry cutoff wall details and dimensions are presented 
in Appendix E. 

14.4.2 Decontamination/Water Table Maintenance Wells Within the Area Surrounded 
by the Slurry Wall 

After the installation of the perimeter slurry wall, the portion of the Old 
Bridge Sand Aquifer underlying the CPS and Madison Industries, Inc. properties would 
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be isolated from the rest of the aquifer. The precipitation and possible losses of 
industrial liquids from underground piping would tend to cause a rise in ground water 
levels within the area surrounded by the slurry wall, which may ultimately induce 
natural ground water levels to approach land surface. To prevent this from occuring, 
existing ground water levels, which are presently a few feet below the ground surface, 
would have to be maintained. We therefore recommend that at least one 100-gpm well 
be installed on CPS property and one on the Madison Industries, Inc. property for this 
purpose (see Figure 42). Construction details are included in Appendix E. The cost of 
installation of two 100-gpm wells is estimated to be $20,600 ($10,300 per well).* The 
annual cost of operating one 100-gpm water-table-maintaining-well (assuming simul
taneous operation with decontamination wells at 8 hr/day during 250 days/year) is 
estimated at $500/year. 

14.4.3 Decontamination Wells Outside the Area Surrounded by the Slurry Wall 

The purpose of this well system is to decontaminate (to the extent 
practical) that portion of the Old Bridge Sand aquifer located between the Madison 
Industries, Inc. property and Pricketts Pond. 

It is our opinion that in this particular case an extremely complicated 
pumping/decontamination situation exists. The complicating factors, among others, 
ares 

o Multiconstituent character of contamination (heavy metals as well as at 
least 25 organics were detected in the aquifer); 

o Soil contamination (the problem of separating the contaminants from the 
soil particles); 

o Presence of Pricketts Pond and Brook, which would act as recharging 
sources when pumping of the wells begins, thereby, negatively affecting 
(decreasing) the effective radius of influence of the pumping wells. 

*The price was quoted by the Engineering Drilling Company of Robinsville, New Jersey. 
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Three pumping rates: 700 gpm, 2100 gpm, and 5000 gpm were considered. 
The estimated volume of contaminated ground water is approximately 6.5 x 107 
gallons and the assumed duration of pumping under the 700 x 700 feet area outside of 
the perimeter slurry wall is: 

Pumping Rate (gpm) Duration of Pumoine 

Days Years 
Average, 
Years 

700 645-1935 1.8-5.4 3.6 
2100 215-645 0.6-1.8 1.2 
5000 90-270 0.25-0.75 0.5 

Decontamination wells should be designed with an intake capacity in excess of 1000 
gpm. The construction details of the decontamination wells and pumping requirements 
are presented in Appendix E. Obviously, the wells should be pumped only after the 
removal of sediments in the Prickfiils. Pond and Brook is completed. The cost of 
installing one 1000-gpm decontamination well with an appropriate submersible pump is 
estimated at $22,200.» The annual costs of operating the decontamination wells with 
the slurry wall are; $55,500 at 700 gpm; $95,500 at 2,100 gpm and $175,500 at 5,000 
gpm. 

The treatment of the water pumped out of the aquifer is discussed in the 
following section and disposal of this water is discussed in Section 14.6. The cost of 
the options involving various pumping and treatment rates (700 gpm, 2100 gpm, and 
5000 gpm) are summarized in Table 18. 

14.5 Treatm ent of Pum ped Water 

The hydrogeological investigation of the aquifer indicated serious levels of 
contamination, consisting of two separate problems, heavy metals and organic 
chemical compounds. The removal of these materials from the pumped water requires 
different types of unit operations. 

•The prices were quoted by the Engineering Drilling Company of Robinsville, New 
Jersey. 
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The Old Bridge Township Municipal Sewer (identified as MTSA in our 
Figures) runs through the study area and although we understand it has a limited 
capacity, it could be a point of discharge for extracted water. Conversations with the 
Middlesex County Sewer Authority have indicated a possibility that limited quantities 
of partially treated effluent might be accepted into the sewer system. The Old Bridge 
Township sewer system empties directly into the Middlesex County Sewer Authority's 
(MCSA) interceptor. Middlesex County's preliminary assessment was that pre treat
ment for the removal of at least the heavy metals would be required. 

Preliminary laboratory tests indicated that pH adjustment on the extracted 
water would remove the bulk of the heavy metals. It has been demonstrated at several 
plant scale installations that air stripping utilizing cooling tower type of equipment 
removes the bulk of the organic chemical compounds associated with the waste waters 
under consideration. It has also been demonstrated that granular activated carbon in a 
multiple bypass type system will remove the remainder of the hydrocarbon compounds 
to environmentally acceptable levels. 

Hydrogeological considerations of alternatives have indicated that the 
extraction rate from the contaminated aquifer could be at several flow rates and we 
have selected extraction rates of 700 gpm, 2100 gpm and 5000 gpm for consideration 
of facilities design. A flow sheet of the tentative treatment schemes with alternative 
discharges is shown in Figure 49. Details of heavy metal removal, air stripping of 
organics, and carbon adsorption plant designs and costs for each scheme are included 
in Appendix E. 

The capital costs summary matrix iss 

Plant Capacity 

A. Heavy Metals Removal ($) 
B. Air Stripping ($) 

TOTAL, A & B in $ 
C. Carbon Adsorption ($) 

TOTAL A, B, C, 
in $ 

450,315 847,000 1,286,315 
115,625 261,125 632,075 
565,940 1,108,125 1,918,390 

2,041,500 2,967,875 5,276,390 

2,607,440 4,076,000 7,194,780 
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Cumulative annual operating costs associated with the various schemes 
and flow rates are shown in the following tabulations 

Plant Capacity @700 gpm @2100 gpm <£5000 gpm 
A. Heavy Metals Removal ($) 178,500 220,000 320,100 
B. - Add Air Stripping- ($) 180,000 227,800 346,200 
C. Add Carbon Adsorption ($) 465,350 903,150 2,237,100 

There are both capital and operating costs associated with the various 
alternative discharge schemes as outlined in Figure 49, showing the various options of 
treatment and discharge. These will be covered in the next section. 

14.6 Disposal of Pumped Water 

We have been informed from discussions with Old Bridge Township and 
Middlesex^County Sewer Authority that the Middlesex County plant has adequate 
available capacity to handle the flow rate from any of the assumed levels of 
extraction. The Old Bridge Township sewer that crosses the study area probably has a 
capacity to permit discharge of up to 700 gpm, therefore costs have been developed 
for transportation of the treated effluent to the Old Bridge sewer for the 700 gpm 
flow schemes. 

For discharge into the Middlesex County interceptor sewer, two alterna
tives have-heen considered; either a force main, or a gravity line* For the completely 
treated effluent (post-carbon adsorption) we have developed cost information for 
transmission of these flows by gravity to surface waters. A matrix showing the capital 
costs of the treated water discharge option follows: 
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Discharge Scheme ©700 gpm ©2100 gpm @5000 gpm 

1. Gravity line to surface waters ($) 54,375 75,000 93,750 
2. Gravity line to Old Bridge sewer ($) 54,375 — — 
3. Force main to MCSA interceptor ($) 203,750 277,500 476,125 
4* Gravity line to MCSA interceptor ($) 587,250 820,750 1,036,750 

Estimated costs to discharge the pumped water to either the Old Bridge 
Sewer or the Middlesex County Interceptor would have the following annual costs 
associated with the various flow rates: 

@700 gpm $70,000 per year 
@2100 gpm $138,000 per year 
@5000 gpm $266,000 per year. 

If air stripping of the contaminated waters is permitted by the New Jersey 
State Department of Environmental Protection, (the heavy metals removed and the 
majority of the organic chemicals removed) discharge of this effluent could be spray 
irrigated for application to the land surface. The construction cost of these facilities 
including a 25 percent engineering and contingency allowance for various flow rates is 
as follows: 

@700 gpm $245,370 
@2100 gpm $447,485 
@5000 gpm $957,960. 

Costs for spray irrigation, the heavy metals removal and air stripping would 
result in a cumulative installed cost of: 

700 gpm scheme $811,310 
2100 gpm scheme $1,555,610 
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Yearly operating costs associated with the schemes of operation mentioned 
above are as follows: 

All capital and operating cost information is summarized in Tables 19, 20, 
and 21. Also included are annualized total costs considering the cost of monev to be 
10% and the projected operating time of the plants. The alternatives that should be 
selected for primary consideration are apparent from the annualized operating costs. 

It should be noted that all tentative proposed designs for facilities must be 
approved by the various regulatory agencies and the necessary permits applied for and 
issued. 

14»7 Demolishing Plants and Removal of Contaminated Soil 

This, of course, is an extreme measure, which, nevertheless, is presented 
for consideration. The other, opposite, and equally extreme measure would be a no-
action scheme. A decision to demolish the plants, and removal of all contamination 
may be justifiable under certain circumstances (among others) they are: 

the presence of a layer of highly contaminated soil under the plant's 
facilities that could serve as a "permanent" major source of contamination 
to the underlying aquifer, and after completion the adopted remedial 
scheme, for one reason or another proves to be so ineffective that it's 
performance would be considered unsatisfactory; and 

the plants do not comply now and in reality cannot be expected to comply 
in the future with the Federal and State regulations concerning protection 
of the environment and their continued presence would have the potential 
for contaminating other drinking water supplies farther downgradient. 

700 gpm scheme 
2100 gpm scheme 
5000 gpm scheme 

$203,650 
$260,500 
$411,500. 
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At this time, we do not see any need to demolish the plants and therefore 
recommend against it. Consequently, the cost of such a measure has not been 
estimated. However, to put the tasks that are associated with such a decision in 
perspective, a possible scope of work that would be involved in this process is 
presented in Appendix £. 

14.8 No-Action Scheme 

This measure also is not recommended. However, if it should be selected, 
the following negative consequences can be expected to occur with time: 

— the major sources of ground water contamination (sediments in Pricketts 
Pond and Brook and soil and ground water under and westward of CPS and 
Madison Industries, Inc. properties) will not be eliminated or controlled and 
the contaminants may continue to leave the said properties via Pricketts 
Brook. The contamination process that exists today would tend to spread, 
migrating both horizontally and vertically; 

— contaminants can be expected to move horizontally toward and into 
Tennent Pond via Pricketts Pond and the brook connecting both ponds. 
Contaminants may also migrate toward other water-supply wells screened 
in the Old Bridge Sand aquifer, via the deeper portions of ground water 
flowing through the Old Bridge Sand aquifer which are not drained by the 
relatively shallow Pricketts Pond and which are passing under Pricketts 
Pond and vicinity; 

— contaminants may percolate vertically downward, through local aquicludes 
and/or possible permeable sandy "windows" located in these aquicludes, 
eventually reaching the underlying Farrington aquifer which is currently 
being developed by a number of deep water-supply wells ana which also 
serves as a major aquifer in this area of New Jersey. 

— the Bennet Suction Line wells will not be able to resume operation without 
the installation and long term operatioaof costly treatment facilities; and 

— the potential for further contamination of other newly installed wells in 
addition to existing wells, will always exist. 

In our opinion, the no-action scheme is not acceptable. 
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15.0 RECOMMENDED REMEDIAL MEASURES 

In this Section, the advantages and disadvantages of various remedial 
schemes are discussed. The estimated total cost of these schemes is summarized in 
Table 18, the general technical approaches of each remedial scheme have been 
discussed earlier, in respective sections of this report and details presented in 
appropriate appendices. The remedial schemes are based on data from available 
sampling and analysis, which may not be adequate for definitive conclusions. Resam
pling of ground water and surface water is recommended to determine if there has 
been a change in contamination levels, since an increase or decrease in contamination 
could affect the cost of remedial schemes. 

A total of seventy-five (75) different remedial schemes were considered 
(See Table 18). Most of the schemes represent various combinations of the following 
decontamination and disposal measures: 

pumping the aquifer by means of high-capacity decontamination wells 
(three pumping rates considered were 700 gpm, 2100 gpm and 5000 gpm.); 

partial containment of a contaminated portion of the aquifer by means of a 
slurry cutoff wall (two options, a wall 70 feet deep and one 120 feet deep); 

removal of heavy metals from ground water and sludge dewatering in a 
treatment plant; 

removal of hydrocarbons from ground water via air-stripping, by means of 
a cooling tower, aeration lagoon and spray irrigation; 

reduction of the organic content in the extracted water to a level 
compatible with environmental requirements by means of filtration and 
carbon adsorption; 

five options for discharging treated water; 

o discharge to the Old Bridge Township Sewer (identified as MTSA in 
our drawings) 

o discharge by force main to MCSA interceptor 

o discharge by gravity sewer to MCSA interceptor 

o discharge to the aquifer via spray irrigation 
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o discharge by gravity to surface water body 

removal of sediments from Pricketts Pond and Pricketts Brook by means of 
dredging with disposal of solids in the ocean; 

same, with disposal on land; 

rerouting Pricketts Brook south of the CPS and Madison Industries, Inc. 
properties with 

o with a lined new channel, 
o an unlined new channel; 

demolishing the plants (CPS and Madison Industries, Inc.); and 

no-action. 

1. When considering various remedial schemes, we attempted to take into account 
their overall reliability, possible implementation based on present regulatory, 
permitting and other legal conditions, as well as their cost, construction and 
operation time involved. 

2. As stated earlier (in Sections 14.7 and 14.8), at this time neither of the two 
extreme measures are recommended; namely, no-action scheme and demolition 
of the CPS and Madison Industries, . Inc. plants followed by removal and 
replacement of the contaminated soil. 

3. We feel that serious consideration should be given to the scheme which provides 
for partial containment of the contaminated portion of the aquifer by means of a 
slurry cutoff wall, in combination with decontamination wells. This approach 
would have an overall higher reliability compared to the scheme involving only 
pumping the aquifer by decontamination wells. Our opinion that the "slurry 
wall/pumping" option is more reliable than the "pumping-only" option as based, 
among others, on the following considerations: 

(a) Decontamination of aquifers by pumping is a relatively new engineering 
approach and sufficient empirical data is not available to assess its actual 
effectiveness, at this time; 
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(b) Seventeen months' of pumping experience from the same Old Bridge Sand 
aquifer, at a project previously mentioned, indicates that decontamination 
of the aquifer (removal of hydrocarbons, mainly 1,1,1-trichloroethane) is 
taking place, but considerably more data will have to be obtained before 
one could state with some degree of certainty that there are no more 
"removable" hydrocarbon contaminants in the aquifer; and 

(c) If the industries (CPS and Madison Industries, Inc.), in one way or another 
(leaks, spills, etc.) continue to introduce contaminants into the aquifer, 
then the decontamination wells may have to be operated indefinitely. 

Of three pumping rate options (700 gpm, 2100 gpm, and 5000 gpm), we 
prefer a rate of 2100 gpm as leading to a much shorter average duration of pumping 
compared to a 700 gpm rate and to a somewhat more realistic duration of pumping 
compared to a 5000 gpm pumping rate. The following table illustrates this: 

Of two options pertaining to the depths of the slurry wall (70 or 120 feet), 
we conditionally prefer 70 feet (the condition being that the South Amboy Fire Clay 
layer, that underlies the contaminated Old Bridge Sand Aquifer, is continuous within 
the perimeter of the slurry wall. This would have to be determined by a comprehen
sive subsurface investigation and detailed geologic analysis). 

We therefore suggest that further consideration should be given to the 
following schemes: 

Pumping 
rate, 

- gPm Without Slurry Wall With Slurry Wall 
Duration of Pumping, Years 

700 
2,100 
5,000 

10 
3 
1.5 

3.6 
1.2 
0.5 
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SUMMARY OF ACCEPTABLE SCHEMES 
FROM TABLE 18 IN ORDER OF PREFERENCE 

Scheme No. of 
No. Cost, $ Estimate 

(from Table 18) 

8 3,167,840r SW-2100-1 
29 3,465,560 ' SW-2100-3 
47 3,520,640 SW-2100-5 
17 3,761,360 SW-2100-2 
38 4,059,080 SW-2100-4 
56 7,430,462 SW 2100-6 
65 14,202,800 SW-2100-7 

The following discussion addresses the water treatment and water disposal 
alternatives with respect to the seven schemes listed above. 

From the point of view of treatment and disposal of the treated water, the 
least expensive alternative ($3,167,840) is scheme No .8 shown in Table 18, that is 
heavy metals removal and sludge dewatering with discharge by force main to the 
MCSA interceptor sewer. Although tests have not been run on the particular mix of 
or garlics that are present in the contaminated aquifer, the tests run on similarly 
contaminated aquifers have indicated that the coagulation and pH adjustment for 
heavy metals removal, together with the use of polyelectrolite for coagulant aid, has 

\ resulted in the removal of up to 50% of the chlorinated hydrocarbons contained in the 
contaminated waters. This may bring the organic load down to the point where the 
MCSA will be able to accept the treated water at the 2100 gallon per minute flow rate 
and discharge it into the Raritan Bay and that it may be permitted by the regulatory 
agencies controlling their discharge. This may be the least offensive method of 
disposing of the chlorinated hydrocarbons and heavy metals presently contaminating 
the aquifer. Fifty percent of the chlorinated hydrocarbons and all of the heavy metals 
will be disposed of as contaminated sludge, either in the ocean, if this can be 
permitted, or in a secure landfill at somewhat Higher cost. 

With the present posture of the State of New Jersey, Department of 
Environmental Protection, Division of Environmental Quality, the air stripping and 
discharge to the atmosphere of approximately 80% of the organics in the contaminated 
waters, does not appear to be acceptable. This, of course, is only their initial posture 
and until specific data could be submitted to them for their formal review, sn exact 
determination of the permissibility of air stripping cannot be made. If, affte a pilot 
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at $598,650; and (c) rerouting Pricketts Brook in an unlined channel at $530,000, the 
estimated cost of the recommended remedial action schemes would be, in order of 
cost effective preference: 

First choice: Scheme No. 8, estimated cost $8,096,490; 
Second choice: Scheme No. 29, estimated cost $8,394,210; 
Third choice: Scheme No. 47, estimated cost $8,449,290; 
Fourth choice: Scheme No. 17, estimated cost $8,690,010; 
Fifth choice: Scheme No. 38, estimated cost $8,987,730; 
Sixth choice: Scheme No. 56, estimated cost $12,359,112; and 
Seventh choice: Scheme No. 65, estimated cost $19,131,450. 

It appears that, with the variation in possible cost of the various remedial 
schemes, it is recommeded that a pilot scale investigation be designed and imple
mented to determine the actual parameters for operation of the alternative treatment 
schemes so that empirical numbers could be given to the regulatory agencies for their 
formal consideration. — 
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plant investigation, the exact amount of organics to be discharged in the atmosphere 
was determined and permitted by the regulatory agency, then Scheme No. 29, which 
consists of heavy metals removal, sludge dewatering, air-stripping of the organics via 
a cooling tower, and discharge of the treated water by force main to the MCSA 
interceptor, would appear to be the second most inexpensive alternative ($3,465,560). 

Scheme No. 47, which consists of heavy metals removal, sludge dewatering, 
air-stripping of the organics via a cooling tower and aeration lagoon and recharge to 
the aquifer via spray irrigation would appear to be the third most inexpensive 
alternative ($3,520,640). 

Scheme No. 17, which consists of heavy metals removal and sludge 
dewatering only, with discharge of the treated water by gravity sewer to MCSA 
interceptor, would appear to be the fourth most inexpensive alternative ($3,761,360). 

Scheme No. 38, which consists of heavy metals removal, sludge dewatering, 
air-stripping of the organics via a cooling tower, and discharge of treated water by 
gravity sewer to MCSA interceptor, would appear to be the fifth most inexpensive 
alternative ($4,059,080). 

Scheme No. 56, which consists of heavy metals removal, sludge dewatering, 
air-stripping of organics, filtration, carbon adsorption and regeneration, and discharge 
of the treated water by gravity to a surface water body, would appear to be the sixth 
most inexpensive alternative ($7,430,462). 

As a last resort, and if the conditions are such that no other permitted 
method of treatment can be utilized, it would be necessary to consider the heavy 
metals removal and sludge dewatering followed by filtration, carbon adsorption with 
thermal regeneration and discharge to a surface water body (Scheme No. 65 in Table 
18). This would result in the total cost for the extracted water treatment of over 
$10,000,000, and in the total cost of this alternative $14,202,800. 

After adding the cost of other recommended remedial measures listed at 
the bottom of Table 18, namely; (a) the removal of sediments from Pricketts Pond 
with disposal on land (at this time appears to be more real than disposal in ocean), at 
$3,800,000; (b) removal of contaminants from the Pricketts Pond water after dredging 
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1 .1 • T0C mg/l | 

ALK-TOT mg/l as CaCO, 
i  !  •  1  i !  i  !  i  I  i  '  '  i  NOj-li 4- NO, • N, mg/l ! • ! ' COO mg/l | 

ACIO FREE mg/l as CaCO, 
?  i  :  !  

NH,-N mg/l BOO, mg/l 

ACID HOT mg/l as CaCO, ! • : i i 

•  i  ;  :  P04-P SOL mg/l :• : CN-TOTAL mg/l ;• 

COLOR Pt-Cs Units M -  : 1 PO4-P total mg/l CNAMENABLE mg/l / j  
TURBIDITY JTU !  ;  ;  !  M  i ! ; .1. ! ! TKNmg/l ; ; : ! ! 0ILS-EXT mg/l j  
SO 4 mg/l i II |  i  I "  METALS PHENOL mg/l j  

SP CONO. «mhos/cm !  M  !  M  Al mg/l 1 :  1 i  !  !  M6AS mg/l j  
>nO-EOTA mg/l M i !  !  Cdmg/I ! ! 1 L i /Pi BACTERIOLOGICAL 

Ca mg/l !  !  i  !  !  1  
• i ! 1 i ! Cf mg/l 1 j ! ? 1 1 

:  :  !  i  !  
T0TAL-C0LIF0RM : 

Mg mg/l i l l ' ! ; !  Cu mg/l 
1 -

; ; • 1 j 

i  .  !  !  .  •  FECAL-COLIFORM ; • 

O mg/l i  1  M  i  !  Fe-TQT mg/l 
i 1 ' ': ( } • • • ! '  i  1  

FECAL STREP | 
eo l o n i t s / 1 0 0  m l  I  

f mg/l !  1  i  1  !  i  Fe-OISS mg/l 
1  

ADDITIONAL jeCi/$, 

RESIDUE K mg/l 
1 

AjJO , <JO 
TOTAL m9/l-© 103° i  1 

I Mil mg/l > ' ' 

3 
TOT VOL mg/l 9 550° i l l ! ! !  Na mg/l •  .  :  :  j  i  •  Hi 2 -jrhl eJUUr<£ib*̂  
NON F1LT mg/l ©103° i : i j i Nimg/I ! 

RON FILT-VOL mg/l 9 550° M U M  Pb mg/l • )lo 
FILTERABLE mg/l 9 180° 1 Si mg/l 1 

! 

SETTLE ml/1 ; ' ; Z n  m g/ l  31 
1  

1  

nr-*RKS; 

ORIGINAL 



PENN ENVIRONMENTAL CONSULTANTS, INC. 
FORT PITT PROFESSIONAL BUILDING 

1517 WOODRUFF STREET 
PITTSBURGH, PA. 15220 

412-381-1133 

WATER ANALYSIS REPORT 

Dames & Moore 
PCC PROJCCT MO. 

539-8580 

M-2 
• 

BATS NIGIIVIO 

10-11-79 
CMCMIST 

REM 
SAMPLE NO. 

49113 
BASIC PARAMETERS NUTRIENTS ORGANICS 

-gH-Unitj 

ALK-TOT mg/l as CaCO, 

AGIO FREE mg/l as CaCO, 

ACID HOT mg/l as CaCO, 

COLOR Pt-Co Units 

TURBIDITY JTU 

30 4 mg/l 

SP CO NO. ̂ mhos/em 

C -nO-EOTA mg/l 
'v.'. 

Gamg/I 

Mg mg/l 

-CI mg/l 

;f mg/l 

NO,-N mg/l 

NOj-N • NO, - N, mg/l 

NH3-N mg/l 

PO.-P SOL mg/l 

PO,-P total mg/l 

i i 

RESIDUE 

TOTAL mg/l ® 103° 

TOT VOL mg/l 9 550° 

NON FILT mg/l 9 103° 

NON FILT-VOL mg/l § 550° 

*1 ITER ABLE mg/l 9 180° 

SETTLE ml/1 

TKN mg/l 

METALS 

Al mg/l 

Cd mg/l 

Cr mg/l 

TOC mg/l 

COO mg/l 

BOO, mg/l 

CN-TOTAL mg/l 

CNAMENABLE mg/l 

OILS-EXT mg/l 

PHENOL mg/l 

JJL 1 I 
1 I 

Cu mg/l 

Fa-TOTmg/l 

Fe-0lSS mg/l 

K mg/l 

Mn mg/l 

Na mg/l 

Nimg/I 

Pb mg/l 

Si mg/l 

M&ASmg/l 

BACTERIOLOGICAL 

TOTAL-COLIFORM 
eoionits/100 ml 
FECAL-COLIFORM 
colonies/100 ml 
FECAL STREP 
colonies/100 ml 

ADDITIONAL 

'fiyjhs /ho 

J1 

Zn mg/l MA 
RF"'RICS: 

ORIGINAL 



PENN ENVIRONMENTAL CONSULTANTS. INC. 
FORT PITT PROFESSIONAL BUILDING 

1517 WOODRUFF STREET 
PITTSBURGH, PA. 15220 

412-381-1133 

WATER ANALYSIS REPORT 

Dames & Moore 539-8580 SAMPUI 
M-3 

10-11-79 REM 
SAA4WIK NO. 

49114 
BASIC PARAMETER! i NUTRIENTS ORGANICS 

pH-Units | N0,-N mg/l ; ; i ; ; : TOC mg/l \ • ; 

ALK-TOT mg/l» CaCO, 1 1 M i : 
1 ' ; ' M 

N0,-N NO, - N, mg/l ' i 
I : C00 mg/l 

* 

A CIO FREE mg/l as CaCO, 
1 ! : ! ! 

• : i I ! NH,41 mg/l B00, mg/l | 

ACID HOT mg/l« CaCO, 
i • • 1 ! 

POj-PSOL mg/l ! CN-T0TAL mg/l 

COLOR Pt-Ce Units i 1 

I I I .  j P04-P total mg/l CN-AMENABLE mg/l 

TUR8I0ITYJTU I N I  i 
: TKN mg/l 0ILS-EXT mg/l j 

S04 mg/l 
' ; ' 1 • ; 
! ! ! 1 1 : 
1 : i M . • METALS PHENOL mg/l 

SP COND. «mhos/em • M i l ! !  
! . M 1 ! 

Al mg/l 
| ' I : 1 ! 
M i ! ! !  MBAS mg/l 

.:.»«O-E0TA mg/l 
I ! '* 

! 
! Cd mg/l !  :  ! < j d /  BACTERIOLOGICAL 

Camg/I 
i i i » ! 
i . i -

! j 
i ! Crmg/I 

. I i ; . i ! 

:  i  :  ! •  :  !  
TOTAL-COLIFORM 
eolonies/100 ml « - ' ! 

Mg mg/l M l J i 
i  j  
i  i  

Cu mg/l 
' : : i i 
'  :  :  •  i  

FECAL-C0LIF0RM 
eolonies/100 ml 

! 

CI mg/l 
i 

|  f  • i • i  
Fe-TOT mg/l FECAL STREP 

eolonies/100 ml 

;F mg/l 1 i ! ! ! ' 
! ! 1 ! ! 

Fe-OISS mg/l 
1 : 

ADDITIONALXtff/jL 

RESIDUE K mg/l : ; i 

TOTAL mg/l 9103° T !  !  i  
i 
i  

Mn mg/l y | " • 

TOT VOL mg/l 9 550° 
i ; 

!  ;  j  
1  1  !  Na mg/l 

/. / 2 ZrhliUL fiiD/x 

NON FILTmg/19103° ' i 
• • i ! i l : Nimg/I 

! : ; | : 

N0N FILT-VOL mg/l 9 550° 
• i • • i : i i ; • » 

• 
Pb mg/l 

. a o  

FILTERABLE mg/l 9 180° ; • i ' : ; Si mg/l 
J 

SETTLE ml/1 . i : i Zn mg/l A3 
Pf"*RKS: 

OFJGINAL 



PENN ENVIRONMENTAL CONSULTANTS. INC. 
FORT PITT PROFESSIONAL BUILDING 

1517 WOOORUFF STREET 
PITTSBURGH. PA. 15220 

412-381-1133 

WATER ANALYSIS REPORT 
CUCNT nee nnojseT no. 

SAMPki coy«es TIMS ANS OATS 
Dames & Moore SM-fiMn 

S-l 

10-11-79 REM 
TYPC or SAMPVft 

J232L 
BASIC PARAMETERS NUTRIENTS 

pH-Units 

ALK-TOT mg/lasCaCOj 

ACIO FREE m l̂ as CaCO, 

ACIO HOT mg/l as CaCO, 

COLOR Pt-Co Units 

TURBIDITY JTU 

S04 mg/l 

SP CONO. iimhos/cm i i i 

N0,-N mg/l 

N0,-N • NO, • N. mg/l 

NH,-N mg/l 

P04-PSOL mg/l 

P0,-P total mg/l 

TKNmg/l 

METALS 

Al mg/l ! I i  !  !  •  

ORGANICS 

TOC mg/l 

COO mg/l 

BOO, mg/l 

CN-TOTAL mg/l 

CN-AMENABLE mg/l 

OILS-EXT mg/l 

PHENOL mg/l 

MBAS mg/l 

...O-EOTA mg/l 

Ca mg/l 

Cdmg/I <rO\ l  
l i 

Cr mg/l i i 

Mg mg/l Cu mg/l 

BACTERIOLOGICAL 

TOTAL-COLIFORM 
colonies/100 ml 
FECAL-COLIFORM 
colonies/100 ml 

CI mg/l Fe-TOT mg/l : ! FECAL STREP i 
colonies/100 ml I 

P mg/l f I ! Fe-OISS mg/l ADDITIONAL Ml A-
RESIDUE K mg/l 

TOTAL mg/l @ 103° 
/'Utrû Lî  &7CGC, 

t ! Mn mg/l 

TOT VOL mg/l @550° ! 

N0N F1LT mg/l @ 103° t '• 

Na mg/l 

Ni mg/l 

7 I 
W22? 

N0N FILT-V0L mg/l @550° Pb mg/l M 
FILTERABLE mg/l @ 180° 

SETTLE ml/1 

Si mg/l 

Zn mg/l »3 lc 
PP"^RKS: 

ORIGINAL 



TO: 
Dames and Moore 
6 Commerce Drive 
Cranfordm NJ 07016 

ATT: Irv Remsen 

n 

j 
REPORT OF ANALYSIS 

DATE: January 25, 1980 

JOB NO. 10132 

AUTHORIZATION: 

SAMPLE: 

verbal 

water - 3 

Pricketts Pond Pricketts Pond Ground Water 
#1,1/23/80 #2,1/23/80 Al, 1/23/80 

Lead, initial 
filtration < 5.0 

Zinc, initial 
filtration 1.9 

Chromium, initial 
filtration < 5.0 

Cadmium, initial 
filtration < .5 

Zinc, filtration 
after pH adjusted < .1 
to 9.0 

< 5.0 

.3 

< 5.0 

< -5 

< .1 

< 5.0 

2 0 . 0  

< 5.0 

< .5 

< .1 

Diane MisJcowsJci, Manager 
Water, Waste Water and Microbiology 

DM:clp 



COST ESTIMATES OF VARIOUS REMEDIAL SCHEMES 



TABLE 17 

ESTIMATE OF THE VOLUME OF MATERIAL TO BE DREDGED IN 
PRICKETTS POND AND PRICKETTS BROOK 

Location 
Length, 

feet 
Width, 
feet 

Thickness 
feet 

"Dry" Volume 
cu. yards 

cu. feet gallons 

"Wet" volume at 
WaterrSoil = 10:1. 

cu. yards gallons 1 2 3 4 5 6 7 8 
Pricketts 

Pond 1,200 200 3 720,000 27.000 
5.4 mln 

295,000 60 mln 

Pricketts 
Brook 2,000 50 2 200,000 7.500 

1.5 mln 
81,500 16.5 mln 

Total 34.500 
6.9 mln 

76.5 mln 

Note: 

"Dry" volume refers to the dredged material dewatered to approximately 50% solids* 
Wet" volume refers to the not-dewatered dredged material and water mix removed 
from the pond and/or brook. 



TABLE IS 

SUMMARY OF ESTIMATED TOTAL COST OF VARIOUS REMEDIAL SCHEMES 

Scheme 
No. 

No. Of 
Estimate Option 

Decontamination Wells Pumping 

700 gpm 2100 gpm 5000 gpm 

2 
3 

4-6 

10-12 

13-15 

16-18 
19-21 

22 

23 
24 

25-27. 

28-30 
31-33 

34-36 

37-39 
40-42 

43-45 

46-48 
49-51 

52-54 

55-57 
58-60 

61-63 

64-66 
67-69 

700-1 

SW-700-1 

700-2 
2100-1 
5000-1 
SW-700-2 
SW-2100-1 
SW-5000-1 

700-3 
2100-2 
5000-2 

SW-700-3 
SW-2100-2 
SW-5000-2 

700-4 

SW-700-4 

700-5 
2100-3 
5000-3 

SW-700-5 
SW-2100-3 
SW-5000-3 

700-6 
2100-4 
5000-4 

SW-700-6 
SW-2100-4 
SW-5000-4 

700-7 2100-5 
5000-3 

SW-700-7 
SW-2100-5 
SW-5000-5 

700-8 
2100-6 
5000-6 

SW-700-8 
SW-2100-6 
SW-5000-6 

700-9 
2100-7 
5000-7 

SW-700-9 
SW-2100-7 
SW-5000-7 

Decontamination wells only. 
Heavy metals removal and sludge dewatering. 
Discharge to Old Bridge Township sewer. 

Same with slurry wall 70 feet deep. 
Same with slurry wall 120 feet deep. 

Decontamination wells only. Heavy metals removal 
and sludge dewatering. Discharge by force main to 
MCSA interceptor. 

Same with slurry wall 70 feet deep. 
Same with slurry wall 120 feet deep. 

Decontamination wells only. Heavy metals removal 
and sludge dewatering. Discharge by gravity sewer 
to MCSA interceptor. 

Same with slurry wall 70 feet deep. 
Same with slurry wall 120 feet deep. 

Decontamination wells only. Heavy metals removal 
and sludge dewatering. Air-stripping of organics. 
Discharge to Old Bridge Township Sews. 

Same with slurry wall 70 feet deep. 
Same with slurry wall 120 feet deep. 

Decontamination wells only. Heavy metals removal 
and sludge dewatering. Air-stripping of organics. 
Discharge by force main to MCSA interceptor. 

Same with slurry wall 70 feet deep. 
Same with slurry wall 120 feet deep. 

Decontamination wells only. Heavy metals removal 
and sludge dewatering. Air-stripping of organics. 
Discharge by gravity sewer to MCSA interceptor. 

Same with slurry wall 70 feet deep. 
Same with slurry wall 120 feet deep. 

Decontamination wells only. Heavy metals removal 
and sludge dewatering. Air-stripping of organics. 
Discharge via spray irrigation. 

Same with slurry- wall 70 feet deep. 
Same with slurry wall 120 feet deep. 

Decontamination wells only. Heavy metals removal 
and sludge dewatering. Air-stripping of organics. 
Filtration, carbon adsorption and regeneration. 
Discharge by gravity to. surface water body. 

Same with slurry wall 70 feet deep. 
Same with slurry wall 120 feet deep. 

Decontamination wells only. Heavy metals removal 
and sludge dewatering. Filtration, carbon adsorption 
and regeneration. Discharge by gravity to surface 
water body 

Same with slurry wall 70 feet deep. 
Same with slurry wall 120 feet deep. 

3,839,000 — 

3,111,120 
6,052,120 

4,086,000 2,790,000 3,156,050 

3,319,200 
6,260,200 

3,834,000 
6,775,000 

4,033,000 

3,273,480 
6,214,480 

3,481,560 
6,422,560 

3,996,000 
6,937,000 

3,374,640 
6,315,640 

7,461,000 
10,402,000 

10,874,340 
13,815,340 

3,761,360 
6,702,360 

3,465,560 
6,406,560 

4,059,080 
7,000,080 

3,654,650 
6,595,650 

4,665,000 3,426,300 3,748,835 

4,240,050 
7,181,050 

4,280,000 3,126,750 3,874,700 

4,331,350 
7,272,350 

4,859,000 3,763,050 4,467,335 

4,916,750 
7,857,750 

3,891,000 2,993,100 4,081,850 

1 3.520.640  ̂
6,461,"640 

4,733,650 
7,S74,650 

11,136,000 8,725,182 11,563,250 

7,430,462 
10,371,462 

10,279,250 
13,220,250 

18,687,100 18,979,600 31,938,780 

14,202,800 
17,143,800 

24,918,935 
27,859,930 

Estimated cost of other remedial measures: 

A. Removal of sediments from Pricketts Pond with disposal in ocean — $2,163,000. 
B. Removal of sediments from Pricketts Pond with disposal on lend — $3,800,000. 
C. Rerouting Pricketts Brook without lining — $530,000. 
D. Rerouting Pricketts Brook with lining — $1,730,000. 
E. Removal of Contaminants from the Pricketts Pond water after dredging — $598,650 



TABLE 19 

WATER TREATMENT FACILITY FLOW RATE - 700 OPM 

SUMMARY OF COSTS • | • . . ? 

. .  

(J ' '  

Process Description 
Capital Operating 

i i A 

Annual 

'/ Cost Cost I Discharge Options 
'apltal Operating 
Cost Cost 

Estimated 
Cumulative 

Capital 
Cost 

Estimated 
Cumulative 

Annual 
Operating 

Cost 

Estimated 
Annualized 

Average 
Cost 

I. Ileavy metals 
removal and 
sludge dewatering 

450,315 ^ 178,500 

II. Add Tor Air Stripping 115,625 1,500 

ill. Add Tor filtration, 
carbon adsorption and 
carbon regeneration 
(air stripped feed) 

IV.. Add for filtration, 
carbon adsorption and 
carbon regeneration 
(lion uir stripped feed) 

2,041,500 465,350 

3,672,750 985,500 

A. To Old Bridge Twp. 54^37^ 
Sewer ' : 

B. Force main to MCSA 203,750 
interceptor 

C. Gravity sewer to 587,250 
MCSA interceptor 

A. To Old Bridge Twp. - 54,375 
sewer 

B. Force main to MCSA 203,750 
interceptor 

C. Gravity sewer to 
MCSA interceptor 

D. Aerated lagoon and 
spray irrigation 

E. Gravity to surface 
water body : 

E. Gravity to surface 
water body 

587,250 

245,370 

54,375 

54,375 

V  

70,000 

71,500 

70,000 

70,000 

71,500 

70,000 

26,150 

504,690 

654,065 

1,037,565 

620,315 

769,690 

1,153,190 

811,310 

2,661,815 

4,177,440 

248,500 

250,000 

248,500 

250,000 

251,500 

250,000 

206,150 

645,350 

326,700 

351,400 

409,300 

346,100 

370,800 

428,700 

331,900 

1,056,400 

Estimated 
Annualized 

Average 
Cost 

438,700 

496,500 

639,500 

483,800 

541,600 

684,500 

511,900 

1,647,000 

1,164,000 1,811,510 2,595,150 

Notes: 

'without slurry wall (10 year life) 

2With slurry wall (3.6 year life) 

•: f 
( 

I. ' I 
r 

•r.xi * 

h i  r  



TABLE 20 

WATER TREATMENT FACILITY FLOW RATE — 2,100 GPM 
SUMMARY OF COSTS 

Process Description 

I. Heavy metals 
removal and 
sludge dewatering 

II. Add for Air Stripping 
(cooling tower) 

Capital 
Cost 

261,125 

III. Add for filtration, 
CIH'IKMI adsorption 
and carbon 
regeneration 
(ulr stripped feed) 

IV. Add for filtration, 
carbon adsorption 
und carbon 
regeneration 
(non air stripped feed) 

Annual 
Operating 

Cost 

847,000 220,000 

7,800 

2,967,875 903,150 

Discharge Options 
Capital 

Cost 
Operating 

Cost 

Estimated 
Cumulative 

Capital 
Cost 

Estimated 
Cumulative 

Annual 
Operating 

Cost 

Estimated 
Annualized 

Average 
Cost 

1 

B. Force main to MCSA 
interceptor 

C. Gravity sewer to 
MCSA interceptor 

I). Force main to MCSA 
interceptor 

C. Gravity sewer to 
MCSA interceptor 

D. Aerated lagoon and 
sproy irrigation 

E. Gravity to surface 
water 

7,581,000 2,555,000 E. Gravity to surface 
water body 

277,500 

820,750 

277,500 

820,750 

447,485 

75,000 

75,000 

143,200 1,124,500 363,200 

138,000 1,667,750 358,000 

143,200 1,385,625 371,000 

138,000 1,928,875 365,800 

32,700 1,555,610 260,500 

0 4,151,000 1,130,950 

Estimated 
Annualized 

Average 
Cost 

813,000 1,397,700 

1,025,100 1,892,300 

925,250 1,645,800 

1,137,350 2,140,400 

882,700 1,691,700 

2,791,400 4,949,900 

0 8,503,000 2,775,000 6,176,200 10,593,500 

Notes: 

* Without slurry wall (3.0 year life) 

^With slurry wall (1.2 year life) 



TABLE 21 

WATER TREATMENT FACILITY PLOW RATE — 5,000 OPM 
SUMMARY OP COSTS 

Process Description 

Annual 
Capital Operating 

Cost Cost Discharge Options 
Capital Operating 

Cost Cost 

Heavy metals 
removal and 
sludge dewatering 

II. Add for .Air Stripping 
(cooling tower) 

1,286,315 320,100 

632,075 26,100 

III. Add for filtration, 
curbon adsorption 
and carbon 
regeneration 
(air stripped feed) 

IV. Add for filtration 
carbon adsorption 
and carbon 
regeneration 
(non air stripped feed) 

5,276,390 1,890,900 

17,635,300 6,570,000 

B. Porce main to 
MCSA interceptor 

C. Gravity sewer to 
MCSA interceptor 

B. Porce main to 
MCSA interceptor 

C. Gravity sewer to 
MCSA interceptor 

D. Aerated lagoon and 
spray irrigation 

E. Gravity to surface 
water 

E. Gravity to surface 
water body 

476,125 272,500 

1,036,750 266,000 

476,125 272,500 

1,036,750 266,000 

957,980 65,300 

93,750 — 

93,750 — 

Estimated 
Cumulative 

Capital 
Cost 

Estimated 
Cumulative 

Annual 
Operating 

Cost 

Estimated 
Annualized 

Average 
Cost 

Estimated' 
Annualized 

Average 
Cost 

,2 

1,762,440. 592,600 1,855,700 2,146,900 

2,323,065 586,100 2,251,000 2,732,300 

2,394,515 618,700 2,334,800 2,823,600 

2,955,140 612,200 2,730,000 3,409,000 

2,876,350 411,500 2,472,900 3,225,900 

7,288,530 2,237,100 7,460,500 8,771,500 

19,015,365 6,890,100 21,044,185 23,411,185 

Notes: 

^Without slurry wull (1.5 year life) 

2With slurry wall (0.5 year life) 



ESTIMATE D-l 

HYDRAULIC AND MECHANICAL DREDGING OF 
PRICKETTS POND WITH DISPOSAL OF SOLIDS IN OCEAN 

Cost, $ 

Hydraulic dredging: 

- 27, 000 cu. yards x $6.0 - 162,000 

Mechanical dredging: 

- 7,500 cu. yards x $15 = 113,000 

Unforseen expenses 25,000 

Ocean disposal: 

- 6,900,000 gallons (35,000 ton) x $.27/gal - 1,863 ,000 

Total: $ 2,163,000 



ESTIMATE D-2 

HYDRAULIC AND MECHANICAL DREDGING OF 
PRICKETTS POND WITH DISPOSAL OF SOLIDS ON LAND 

Cost, $ 

1. Hydraulic dredging: 

= 27, 000 cu. yards x $6.0 = 162,000 

2. Mechanical dredging: 

- 7,500 cu. yards x $15 = 113,000 

3. Unforseen expenses 25,000 

4. Land disposal: 

° 35,000 ton x $100/ton = 3,500,000 

Totals $ 3,800,000 



ESTIMATE #700*1 

Ogtion: Decontamination of aquifer by pumping 700 gpm for 10 years. 
Discharge to Old Bridge Twp. Sewer. 

Cost. $ 

1. Well installation (one 700 gpm well or equivalent): 22,000 
2. Operating cost for 10 years <§. $55,000/yr. 550,000 
3. Heavy metals removal and sludge dewatering: 

- capital cost 450,315 
- operating cost for 10 years @ $178,500/yr. 1,785,000 

4. Discharge to Old Bridge Twp. Sewer: 

- capital cost 54,375 

- operating cost for 10 years @ $70,000/yr. 700,000 
5. Interest of debt service (@ 10% annual) 277,310 

Total: $ 3,839,000 



ESTIMATE #700-2 

Options Same as #700-1. Discharge: force main to MCSA interceptor. 

Cost, $ 

1. Well installation (one 700 gpm well or equivalent) 22,000 
2. Operating cost for 10 years @ $55,000/yr. 550,000 
3. Heavy metals removal and sludge dewatering: 

. - capital cost 450,315 
- operating cost for 10 years $178,500/yr. 1,785,000 

4. Discharge: force main to MCSA interceptor: 

- capital cost 203,750 
- operating cost for 10 years © $71,500/yr. 715,000 

5. Interest on debt service (Q 10% annual) 359,935 

Total: $ 4,086,000 



ESTIMATE #700-3 

Option: Same as #700-1. Discharge: gravity sewer to MCSA interceptor. 

Cost. $ 

1. Well installation (one 700 gpm well or equivalent) 22,000 
2. Operating cost for 10 years @ $55,000/yr. 550,000 
3. Heavy metals removal and sludge dewatering? 

- capital cost 450, 315 
- operating cost for 10 years @ $178,500/yr. 1,785,000 

4. Discharge: gravity sewer to MCSA interceptor: 
- capital cost 587,250 
- operating cost for 10 years § $70,000/yr. 700,000 

5. Interest on debt service (@. 10% annual) 570,435 

Total: $ 4,665,000 



BRIMATEfm* 

Options Same as #700-1, with air-stripping of volatile orgamcs. 

Cost, $ 

lo Wall fetaHfitkm Cone 700 gpm well or equivalent) 22,000 
2o Operating cost for 10 years $5S,000/yr. 550,000 
So Heavy metals removal and sludge dewatering: 

- capital cost 450,315 
= operating cost for 10 years (§. $178,500/yro 1,785,000 

4. Discharge to Old Bridge Twp„ Sewers 
-capital cost 54,375 
- operating cost for 10 years $70,000/yr. 700,000 

So Air-stripping of volatile organioss 
~ capital cost 115,625 
- operating cost for 10 years @ $l,500/yro 15,000 

6o Interest on debt service (<§. 10% annual) 340,685 

Totals $ 4,033,000 



ESTIMATE #700-5 

Option; Same as #700-2 with air-stripping of volatile organics. 

Cost, $ 

1. Well installation (one 700 gpm well or equivalent) 22,000 
2. Operating cost for 10 years $55,000/yr. 550,000 
3. Heavy metals removal and sludge dewatering: 

- capital cost 450,315 
- operating cost for 10 years @ $178,500/yr. 1,785,000 

4. Discharge: force main to MCSA interceptor: 
- capital cost 203,750 
- operating cost for 10 years @ $71,500/yr. 715,000 

5. Air-stripping of volatile organics:— 

- capital cost 115,625 
- operating cost for 10 years @ $l,500/yr. 15,000 

6. Interest on debt service (@ 10% annual) 423,310 

Total: $ 4,280,000 



ESTIMATE #700-6 

Option? Same as #700-3, with air-stripping of volatile organics. 

lo Well installation (one 700 gpm well or equivalent) 
2. Operating cost for 10 years © $55,000/yr. 
So Heavy metals removal and sludge dewatering: 

- capital cost 
- operating cost for 10 years @ $178,500/yro 

4o Discharge: gravity sewer to MCSA interceptor: 
- capital cost 
- operating cost for 10 years $70,000/yr= 

So Air stripping of volatile organics: 
- capital cost 

- operating cost for 10 years @ $l,500/yro 
6o Interest on debt service (@. 10% annual) 

Cost, $ 

22,000 

550,000 

450,315 
1,785,000 

587,250 
700,000 

115,625 
15,000 

633,810 

Total: $ 4,859,000 



ESTIMATE #700-7 

Ogtions Same as #700-1, Discharge to aquifer via aerated lagoon and spray 
irrigation. Air-stripping of volatile organics. 

Cost. $ 

1. Well installation (one 700 gpm well or equivalent) 22,000 
2. Operating cost for 10 years @ $55,000/yr. §50,000 
3. Heavy metals removal and sludge dewatering: 

- capital cost 450,315 
- operating cost for 10 years <§. $178,500/yr. 1,785,000 

4. Air-stripping of volatile organics: 

- capital cost 115,625 
- operating cost for 10 years @ $l,500/yr. 15,000 

5. Discharge via aerated lagoon and spray irrigation: 
- capital cost 245,370 
- operating cost for 10 years <& $26,150/yr. 261,500 

6. fcterest on debt service (@ 10% annual) 446,190 

Total: $ 3,891,000 



ESTIMATE #700-8 

Options Same as #700-4 with filtration, carbon adsorption and carbon 
regeneration. Discharge: gravity to surface water body. 

Cost̂ S 

1. Well installation (one 700 gpm well or equivalent) 22,000 
2. Operating cost for 10 years @ $55,000/yr. 550,000 
3. Heavy metals removal and sludge dewatering: 

- capital cost 450,315 
° operating cost for 10 years $178,500/yr. 1,785,000 

4o Air-stripping of volatile organics: 
- capital cost 115,625 
- operating cost for 10 years <§. $l,500/yr. 15,000 

§. Filtration, carbon adsorption and carbon regeneration: 
- capital cost 2,041,500 
- operating cost for 10 years @ $465,350/yr. 4,653,500 

6. Discharge: gravity to surface water body 54,375 
7. Interest on debt service (@. 10% annual) 1,448,685 

Total: $11,136,000 



ESTIMATE #700-9 

Option: Decontamination wells only. Heavy metals removal and sludge 
dewatering. Filtration, carbon adsorption and regeneration. 
Discharge by gravity to surface water body. 

Cost. $ 

1. Well installation: (one 700 gpm well 
or equivalent) 22,000 

2. Operating cost for 10 years @ $55,000/yr 550,000 
3. Heavy metals removal and sludge dewatering: 

- capital cost 450,315 
- operating cost for 10 years <§. $178,500/yr. 1,785,000 

4. Filtration, carbon adsorption and 
carbon regeneration: 

- capital cost 3,672,750 
- operating cost for 10 years @ $985,500/yr. 9,855,000 

5. Discharge: gravity to surface water body 54,375 

6. Interest on debt service (© 10% annual) 2,297,660 

Total: $18,687,100 

i 



ESTIMATE #2100-1 

Options Decontamination of aquifer by pumping 2100 gpm for 3 years. 
Discharge: force main to MCSA interceptor. 

Cost, $ 

L Well installation (three 700 gpm wells or equivalent) 66,000 
2. Operating cost for 3 years § $9S,000/yr. 285,000 
So Heavy metals removal and sludge dewaterings 

- capital cost 847,000 
- operating cost for 3 years Q. $220,000/yr. 660,000 

4. Discharge force main to MCSA interceptor: 
- capital cost 277,500 
- operating cost for 3 years $143,200/yr. 429,600 

So Interest on debt service (<§. 10% annual) 224,900 

Total: $ 2,790,000 



ESTIMATE #2100-2 

Option: Same as #2100-1, discharge: gravity sewer to MCSA interceptor. 

Cost, $ 

1. Well installation (three 700-gpm wells or equivalent) 
2. Operating cost for 3 years @ $95,000/yr. 

3. Heavy metals removal and sludge dewatering: 
- capital cost 
- operating cost for 3 years Q. $220,000/yr. 

4. Discharge: gravity sewer to MCSA interceptor: 
- capital cost 
- operating cost for 3 years <§. $138,000/yr. 

5. Interest on debt service (@. 10% annual) 

Total: $ 3,426,300 

66,000 

285,000 

847,000 
660,000 

820,750 
414,000 
333,550 



ESTIMATE #2100-3 

Options Same as 2100-1, with air-stripping of the volatile organics. 

Cost, $ 

1. Well installation (three 700 gpm wells or equivalent) 66,000 
2, Operating cost for 3 years <§. $95,000/yr„ 285,000 
3o Heavy metals removal and sludge dewaterings 

- capital cost 847,000 
- operating cost for 3 years ©. $220,000/yr<, 660,000 

4o Discharge force main to MCSA interceptor; 
= capital cost 277,500 
- operating cost for 3 years @ $143,200/yr. 429,600 

So Air-stripping of the volatile organics; 
- capital cost 261,125 
- operating cost for 3 years $7,800/yr» 23,400 

6. Interest on debt service (@. 10% annual) 277,125 

Total; $ 3,126,750 



ESTIMATE #2100-4 

Option: Same as #2100-2, with air-stripping of volatile organics. 

Cost, $ 

1. Well installation (three 700 gpm wells or equivalent) 66,000 
2. Operating cost for 3 years @ $95,000/yr. 285,000 
3. Heavy metals removal and sludge dewatering: 

- capital cost 847,000 
- operating cost for 3 years $220,000/yr. 660,000 

4. Discharge: gravity sewer to MCSA interceptor: 

- capital cost 820,750 
- operating cost for 3 years @ $138,000/yr. 414,000 

5. Air-stripping of the volatile organics: 

- capital cost 261,125 
- operating cost for 3 years @ $7,800/yr. 23,400 

6. Interest on debt service (@ 10% annual) 385,775 

Total: $ 3,763,050 



ESTIMATE #2100-5 

Options Same as #2100-1. Discharge: to aquifer via aerated lagoon and 
spray irrigation, with air stripping of volatile organics. 

Cost. $ 

1. Well installation (three 700 gpm wells or equivalent) 66,000 
2. Operating cost for 3 years @ $95,000/yr. 285,000 
3o Heavy metals removal and sludge dewatering: 

- capital cost 847,000 
- operating cost for 3 years $220,000/yr. 660,000 

4. Discharge to aquifer via aerated lagoon and 
spray irrigation: 

- capital cost 447,485 
- operating cost for 3 years @ $32,700/yr. 98,100 

5. Air-stripping of the volatile organics: 
= capital cost 261,125 
- operating cost for 3 years @ $7,800/yr. 23,400 

6. Interest on debt service (@ 10% annual) 310,990 

Total: $ 2,999,100 



ESTIMATE #2100-6 

Ojrtion: Same as #2100-3. Discharge: gravity to surface water body. 

"With filtration, carbon adsorption and carbon regeneration. 

Cost. $ 

1. Well installation (three 700 gpm wells or equivalent) 66,000 
2. Operating cost for 3 years <& $95,000/yr. 285,000 
3. Heavy metals removal and sludge dewatering: 

- capital cost 847,000 
- operating cost for 3 years @ $220,000/yr. 660,000 

4. Air-stripping of volatile organics: 
- capital cost 261,125 
- operational cost for 3 years @ $7,800/yr. 23,400 

5. Filtration, carbon adsorption, carbon regeneration: 
- capital cost 2,967,857 
- operational cost for 3 years @ $903,150 2,709,450 

6. Discharge: gravity to surface water body 75,000 
7. Interest on debt service (@. 10% annual) 830,350 

Total: $ 8,725,182 



ESTIMATE #2100-7 

Options Decontamination wells only. Heavy metals removal and sludge 
dewatering. Filtration, carbon adsorption and regeneration. 
Discharge by gravity to surface water body. 

Cost, $ 

Q 

1. Well installations (three 700 gpm well 
or equivalent) 66,000 

2. Operating cost for 3 years @ $95,0Q0/yr 285,000 
3. Heavy metals removal and sludge dewaterings 

- capital cost 847,000 
- operating cost for 3 years <§. $220,000/yr. 660,000 

4. Filtration, carbon adsorption and 
carbon regenerations 

- capital cost 7,581,000 
- operating cost for 3 years @ $2,555,000/yr. 7,665,000 

5. Discharges gravity to surface water body 75,000 
6. Interest on debt service (@ 10% annual) 1,700,600 

Totals $18,879,600 



ESTIMATE #5000-1 

Option: Decontamination of aquifer by pumping 5000 gpm for 1.5 years. 
Discharge: force main to MCSA interceptor. 

Cost. $ 

1. Well installation (seven 700 gpm wells or equivalent): 
- capital cost 

- operating cost for 1.5 years @ $175,000/yr. 
2. Heavy metals removal and sludge dewatering: 

- capital cost 

- operating cost for 1.5 years © $320,100/yr. 
3. Discharge: force main to MCSA interceptor: 

- capital cost 
- operating eost for 1.5 years © $272,500/yr. 

4. Interest on debt service (© 10% annual) 

Total: $ 3,156,050 

110,000 
262,500 

1,286,315 
480,150 

476,125 
408,750 
132.210 



ESTIMATE #5000-2 

Options Same as #5000-1. Discharge: gravity sewer to MCSA interceptor. 

Cost. $ 

I. Well installation (seven 700 gpm wells or equivalent): 

- capital cost 110,000 
- operating cost for 1.5 years (@. $175,000/yr.) 262,500 

to Heavy metals removal and sludge dewaterings 
= capital cost 1,286,315 
- operating cost for 1.5 years (@ $320,100/yr.) 480,150 

3o Discharge: gravity sewer to MCSA interceptors 
- capital cost 1,036,750 
- operating cost for 1.5 years (@ $266,000/yr.) 399,000 

4. Interest on debt service (<§. 10% annual) 174,285 

Total: $ 3,749,000 



ESTIMATE #5000-3 

Option; Same as #5000-1, with air-stripping of volatile organics. 

Cost. $ 

1. Well installation (seven 700 gpm wells or equivalent): 
" capital cost 110,000 
- operating cost for 1.5 years @ $175,000/yr. 262,500 

2. Heavy metals removal and sludge dewatering: 

- capital cost 1,286,315 
- operating cost for 1.5 years @ $320,100/yr. 480,150 

3. Discharge: force main to MCSA interceptor: 

- capital cost 476,125 
- operating cost for 1.5 years $272,500/yr. 408,750 

4. Interest on debt service (@ 10% annual) 179,635 
5. Air-stripping of volatile organics: 

- capital cost 632,075 
- operating cost for 1.5 years @ $26,100/yr. 39,150 

Total: $ 3,874,700 

/ 

/ 



ESTIMATE #5000-4 

Option; Same as #5000-2, with air-stripping of volatile organios. 

Cost, $ 

Well installation (seven 700 gpm wells or equivalent): 
- capital cost 110,000 
- operating cost for 1.5 years § $175,000/yr. 262,500 
Heavy metals removal and sludge dewatering: 
- capital cost 1,265,315 
- operating cost for 1.5 years (@ $320,100/yr.) 480,150 
Discharge: gravity sewer to MCSA interceptor: 
- capital cost 1,036,750 
- operating cost for 1.5 years (@. $266,000/yr.) 399,000 
Interest on debt service (@. 10% annual) 221,560 
Air-stripping of volatile organics: 
- capital cost 632,075 
- operating cost for 1.5 years @ $26,100/yr. 39,150 

Total: $ 4,446,500 



ESTIMATE #5000-5 

Options Same as #5000-1, with air-stripping of volatile organics and discharge to 
aquifer via aerated lagoon and spray irrigation. 

Cost, $ 

1. Well installation (seven 700 gpm wells or equivalent): 
- capital cost 110,000 
- operating cost for 1.5 years © $175,000/yr. 262,500 

2. Heavy metals removal and sludge dewatering: 
- capital cost 1*286 ,315 
- operating cost for 1.5 years © $320,100/yr. 480,150 

3. Air-stripping of volatile organics: 
- capital cost 632,075 
- operating cost for 1.5 years © $26,100/yr. 39,150 

4. Discharge via aerated lagoon and spray irrigation: 

- capital cost 957,960 
- operating cost for 1.5 years © $65,300/yr. 97,950 

5. Interest on debt service (© 10% annual) 215,750 

Total: $ 4,081,850 



ESTIMATE #5000-6 

Options Same as #5000-5, with filtration, carbon adsorption and carbon 
regeneration. Discharge: gravity to surface water body. 

Cost. $ 

I. Well installation (seven 700 gpm wells or equivalent): 
- capital cost 110,000 
- operating cost for 1.5 years <§. $175,000/yr. 262,500 

2o Heavy metals removal and sludge dewatering: 
- capital cost 1,286,315 
= operating cost for 1.5 years (@. $320,100/yr.) 480,150 

3. Air-stripping of volatile organics: 
- capital cost 632,075 
- operating cost for 1.5 years © $26,100/yr. 39,150 

4. Filtration, carbon adsorption, and carbon regeneration: 
- capital cost 5,276,390 
- operating cost for 1.5 years @ $1,890,900/yr. 2,836,350 

5. Interest on debt service (@ 10% annual) 546,570 
6. Discharge: gravity to surface water body 93,750 

Total: $11,563,250 



ESTIMATE #5000-7 

Option: Decontamination wells only. Heavy metals removal and sludge 
dewatering. Filtration, carbon adsorption and regeneration. 
Discharge by gravity to surface water body. 

Cost, $ 

1. Well installation: (seven 700 gpm wells 
or equivalent) 
- capital cost 110,000 
- operating cost for 1.5 years © $175,000/yr 262,500 

2. Heavy metals removal and sludge dewatering: 
- capital cost 1,286,315 
- operating cost for 1.5 years © $320,100/yr. 480,150 

3. Filtration, carbon adsorption and 
carbon regeneration: 
- capital cost 17,635,300 
- operating cost for 1.5 years @ $6,570,000/yr. 9,855,000 

4. Discharge: gravity to surface water body 93,750 
5. Interest on debt service (© 10% annual) 2,215,765 

Total: $31,938,780 

v 

" •  ..Y 
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ESTIMATE #SW-700-l 

Option; Containment by slurry wall and decontamination by pumping 
700 gpm for 3.6 years. Discharge to Old Bridge Twp. Sewer. 

Cost, $ 

A. 1. Slurry wall: 300,000 sq. feet @ $4.3/sq. foot 1,290,000 
2. Well installation: 

= two 100 gpm wells inside the slurry wall contour 20,000 
= one 700 gpm well or equivalent outside the 

slurry wall contour 22,000 
- operating cost for 3.6 years © $55,500/yr. 199,800 

3. Heavy metals removal and sludge dewatering: 
- capital cost 450,315 
- operating cost for 3.6 years @ $178,500/yr. 642,600 

4. Discharge to Old Bridge Twp. Sewer: 
- capital cost 54,375 
- operating cost for 3.6 years @ $70,000/yr. 252,000 

5. Interest on debt service (<§. 10% annual) 180,030 

Total: $ 3,111,120 

B. Same with slurry wall 120 feet deep: 
516,000 sq. ft. x $8.2 = $4,231,200 Total: $ 6,052,320 



ESTIMATE #SW-700-2 

Option: Same as #SW-700-l. Discharge: force main to MCSA interceptor. 

Cost. $ 

1. Slurry wall: 300,000 sq. feet W $4.3/sq. foot 1,290,000 
2. Well installation: 

1,290,000 

- two 100 gpm wells inside the slurry wall contour 20,000 
- one 700 gpm well or equivalent outside the 

slurry wall contour 22,000 
- operating cost for 3.6 years @ $55,500/yr. 199,800 

3. Heavy metals removal and sludge dewatering: 
- capital cost 450,315 
- operating cost for 3.6 years $178,500/yr. 642,600 

4. Discharge: force main to MCSA interceptor: 
- capital cost 203,750 
- operating cost for 3.6 years @ $71,500/yr. 257,400 

5. Interest on debt service (@ 10% annual) 233,335 

Total: $ 3,319,200 

B. Same with slurry wall 120 ft. deep: 

516,000 sq. ft. x $8.2 »$4,231,200 Total: $ 6,260,400 



ESTIMATE #SW-700-3 

Options Same as #SW-700-l. Discharge: gravity sewer to MCSA interceptor. 

Cost, $ 

A. L Slurry wall: 300,000 sq. feet Q. $4.3/sq. foot 1,290,000 
2. Well installation: 

- two 100 gpm wells inside the slurry wall contour 20,000 
- one 700 gpm well or equivalent outside the 

slurry wall contour 22,000 
- operating cost for 3.6 years $55,500/yr. 199,800 

3. Heavy metals removal and sludge dewatering: 
- capital cost 450,315 
- operating cost for 3.6 years Q. $178,500/yr. 642,600 

4. Discharge: gravity sewer to MCSA interceptor: 
- capital cost 587,250 
- operating cost for 3.6 years @ $70,000/yr. 252,000 

5. Interest on debt service (@. 10% annual) 370,035 

Total: $ 3,834,000 

Bo Same with slurry wall 120 feet deep: 
516,000 sq. ft. x $8.2 = $4,231,200 Total: $ 6,776,200 



Estimating #SW-700-4 

Option: Same as #SW-700-l, with air-stripping of volatile organics. 

Cost. $ 

A. 1. Slurry wall: 300,000 sq. feet $4.3/sq. foot 1,290,000 
2. Well installation: 

- two 100 gpm wells inside the slurry wall contour 20,000 
- one 700 gpm well or equivalent outside the 

slurry wall contour 22,000 
- operating cost for 3.6 years $55,500/yr. 199,800 

3. Heavy metals removal and sludge dewatering: 
- capital cost 450,315 
- operating cost for 3.6 years @ $178,500/yr. 642,600 

4. Discharge to Old Bridge Twp. Sewer: 
- capital cost 54,375 
- operating cost for 3.6 years @ $70,000/yr. 252,000 

5. Air-stripping of volatile organics: 
- capital cost 115,625 
* operating cost for 3.6 years @ $l,500/yr. 5,400 

6. Interest on debt service (@ 10% annual) 221,365 

Total: $ 3,273,480 

B. Same with slurry wall 120 ft. deep: 

516,000 sq. ft. x $8.2 •4,231,200 Total: $ 6,214,680 



ESTIMATE #SW-700-5 

Options Same as #SW-700-2, with air-stripping of volatile organics. 

Ao 1. Slurry wall: 300,000 sq. feet © $4.3/sq„ foot 1,290,000 
2. Well installation: 

- two 100 gpm wells inside the slurry wall contour 20,000 
- one 700 gpm well or equivalent outside the 

slurry wall contour 22,000 
- operating cost for 3.6 years © $55,500/yr. 199,800 

3. Heavy metals removal and sludge dewatering: 
- capital cost 450,315 
- operating cost for 3.6 years © $178,500/yr. 642,600 

4. Discharge: force main to MCSA interceptor: 
- capital cost 203,750 
- operating cost for 3.6 years © $71,500/yr. 257,400 

5. Air-stripping of volatile organics: 
-capital cost 115,625 
- operating cost for 3.6 years © $l,500/yr. 5,400 

6. Interest on debt service (© 10% annual) 274,670 

Total: $ 3,481,560 

R Same with slurry wall 120 ft. deep: 
516,000 sq. ft. x $8.2 - $4,231,200 Total: $ 6,422,760 



ESTIMATE #SW-70(MS 

Option: Same as #SW-700-3, with air-stripping of volatile organics. 

Cost, $ 

A. 1. Slurry wall: 300,000 sq. feet @ $4.3/sq. foot 1,290,000 
2. Well installation: 

- Two 100 gpm wells inside the slurry Wall contour 20,000 
- one 700 gpm well or equivalent outside the 

slurry Wall contour 22,000 
- operating cost for 3*6 years ©. $55,500/yr. 199,800 

3. Heavy metals removal and sludge dewatering: 
- capital cost 450,315 
- operating cost for 3.6 years @ $178,500/yr. 642,600 

4. Discharge: gravity sewer to MCSA interceptor: 
- capital cost 587,250 
- operating cost for 3.6 years @ $70,000/yr. 252,000 

5. Air-stripping of volatile organics: 

- capital cost 115,625 
- operating cost for 3.6 years $l,500/yr. 5,400 

6. Interest on debt service (@ 10% annual) 411,010 

Total: $ 3,996,000 

Same with slurry wall 120 feet deep: 
516,000 sq. ft. x $8.2 = $4,231,200 Total: $ 6,937,200 

/ 
i 



ESTIMATE #SW-700-7 

Options Same as #SW-700-l. Discharge to aquifer via aerated lagoon 
and spray irrigation. Air-stripping of volatile organics. 

Cost, $ 

Ac 1. Slurry wall: 300,000 sq. feet ©. $4.3/sq. foot 1,290,000 
2. Well installation: 

- two 100 gpm wells inside the slurry wall contour 20,000 
- one 700 gpm well or equivalent outside the 

slurry wall contour 22,000 
- operating cost for 3.6 years $55,500/yr. 199,800 

3. Heavy metals removal and sludge dewatering: 
- capital cost 450,315 
- operating cost for 3.6 years @ $178,500/yr. 642,600 

4. Air-stripping of volatile organics: 
- capital cost 115,625 
- operating cost for 3.6 years $l,500/yr. 5,400 

5. Discharge via aerated lagoon and spray irrigation: 
- capital cost 245,370 
- operating cost for 3.6 years $26,150/yr. 94,140 

6. Interest on debt (@ 10% annual) 289 ,390 

Total: $ 3,374,640 

R, Same with slurry wall 120 feet feep: 
516,000 sq. ft. x $8.2 = $4,231,200 Total: $6,315,840 



ESTIMATE #SW-700-8 

Option; Same as #SW-700-4. Discharge: by gravity to surface water 
body. With filtration, carbon adsorption and carbon regeneration. 

Cost, $ 

1. Slurry wall: 300,000 sq. feet © $4.3/sq. foot 1,290,000 
2. Well installation: 

- two 100 gpm wells inside the slurry wall contour 20,000 
- one 700 gpm well or equivalent outside the 

slurry wall contour 22 ,000 
- operating cost for 3.6 years © $55,500/yr. 199,800 

3. Heavy metals removal and sludge dewatering: 
- capital cost 450,315 
- operating cost for 3.6 years © $178,500/yr. 642,600 

4. Discharge by gravity to surface water body: .54,375 
5. Air stripping of volatile organics: 

- capital cost 115,625 
- operating cost for 3.6 years (© 10% annual) 5,400 

6. Interest on debt service (© 10% annual) 944,125 
7. Filtration, carbon adsorption and carbon regeneration: 

- capital cost 2,041,500 
- operating cost for 3.6 years © $985,500/yr. 1,675,260 

Total: $ 7,461,000 

Same with slurry wall 120 feet deep: 
516,000 sq. ft. x $8.2 = $4,231,200 Total: $10,402,200 



ESTIMATE #SW-70Q-9 

Options Same as #SW-700-l. Discharge: by gravity to surface water 
body. With filtration, carbon adsorption and carbon regeneration. 

Cost. $ 

A. 1. Slurry wall: 300,000 sq. feet @ $4.3/sq. foot 1,290,000 
2. Well installation: 

- two 100 gpm wells inside the slurry wall contour 20,000 
= one 700 gpm well or equivalent outside the 

slurry wall contour 22,000 
- operating cost for 3.6 years @ $55,500/yr. 199,800 

3. Heavy metals removal and sludge dewatering: 
- capital cost 450,315 
- operating cost for 3.6 years @ $178,500/yr. 642,600 

4. Discharge by gravity to surface water body: 54,375 
5. Interest on debt service (<§. 10% annual) 974,700 
6. Filtration, carbon adsorption and carbon regeneration: 

- capital cost 3,672,750 
- operating cost for 3.6 years $985,500/yr. 3,547,800 

Total: $10,874,340 

B. Same with slurry wall 120 feet deep: 
516,000 sq. ft. x $8.2 = $4,231,200 Total: $13,815,540 



ESTIMATE #SW-2100-1 

Option: Containment by slurry wall and decontamination by pumping 
2100 gpm for 1.2 years. Discharge: force main to MCSA interceptor. 

Cost, $ 

1. Slurry wall: 300,000 sq. feet © $4.3/sq. foot 1,290,000 
2. Well installation: 

~ two 100 gpm wells inside the slurry wall contour 20,000 
- three 700 gpm wells or equivalent outside the 

slurry wall contour 66,000 

- operating cost for 1.2 years © $95,500/yr. 114,600 
3. Heavy metals removal and sludge dewatering: 

- capital cost 847,000 
- operating cost for 1.2 years © $220,000/yr. 264,000 

4. Discharge: force main to MCSA interceptor: 
- capital cost 277,500 
- operating cost for 1.2 years © $143,200/yr. 171,840 

5. Interest on debt service (© 10% annual) 116,900 

Total: $ 3,167,840 

Same with slurry wall 120 feet deep: 

516,000 sq. ft. x $8.2 = $4,231,000 Total: $ 6,108,840 



ESTIMATE #SW-21Q0-2 

Option; Same as #SW-2100-1, discharge: gravity sewer to MCSA interceptor. 

Cost, $ 

A« 1. Slurry wall: 300,000 sq. feet $4.3/sq. foot 1,290,000 
2. Well installation: 

- two 100 gpm wells inside the slurry wall contour 20,000 
- three 700 gpm wells or equivalent outside the 

slurry wall contour 66,000 
- operating cost for 1.2 years $95,500/yr. 114,600 

3. Heavy metals removal and sludge dewatering: 
- capital cost 847,000 
- operating cost for 1.2 years @ $220,000/yr. 264,000 

4. Discharge: gravity sewer to MCSA interceptor: 
- capital cost 820,750 
- operating cost for 1.2 years @ $138,000/yr. 165,600 

5. Interest on debt service (@. 10% annual) 173,410 

Total: $ 3,761,360 

Bo Same with slurry wall 120 feet deep: 
516,000 sq. ft. x $8.2 = $4,231,000 Total: $ 6,702,360 



ESTIMATE #SW-2100-3 

Option; Same as #SW-2100-1, with air-stripping of the volatile organics. 

Cost, $ 

A. 1. Slurry wall: 300,000 sq. feet © $4.3/sq. foot 1,290,000 
2. Well installation: 

- two 100 gpm wells inside the slurry wall contour 20,000 
- three 700 gpm wells or equivalent outside the 

slurry wall contour 66,000 
- operating cost for 1.2 years © $95,500/yr. 114,600 

3. Heavy metals removal and sludge dewatering: 
- capital cost 847,000 
- operating cost for 1,2 years © $220,000/yr. 264,000 

4. Discharge: force main to MCSA interceptor: 
- capital cost 277,500 
- operating cost for 1.2 years © $143,200/yr. 171,840 

5. Air-stripping of the volatile organics: 
- capital cost 261,125 
- operating cost for 1.2 years © $7,800/yr. 9,360 

6. Interest on debt service (© 10% annual) 144,135 

Total: $ 3,465,560 

B. Same with slurry wall 120 feet deep 
516,000 sq. ft. x $8.2 = $4,231,000 Total: $ 6,406,560 



ESTIMATE #SW-2100-4 

Options tfauiv GU Twrr 

Ao 1. 

Cost, $ 

Slurry wall: 300,000 sq. feet © $4.3/sq. foot 1,290,000 
z* Well installation: 

- two 100 gpm wells inside the slurry wall contour 20,000 
- three 700 gpm wells or equivalent outside the 

slurry wall contour 66,000 
- operating cost for 1.2 years © $95,500/yr. 114,600 

3. Heavy metals removal and sludge dewatering: 
- capital cost 847,000 
° operating cost for 1.2 years © $220,000/yr. 264,000 

4. Air-stripping of volatile organics: 
- capital cost 261,125 
- operational cost for 1.2 years © $7,800/yr. 9,360 

5. Discharge: gravity sewer to MCSA interceptor: 
- capital cost 820,750 
- operating cost for 1.2 years © $138,000/yr. 165,600 

6. Interest on debt serivce (© 10% annual) 200,645 

Total: $ 4,059,080 

B. Same with slurry wall 120 feet deep: 
516,000 sq. ft. x $8.2 = $4,231,000 Total: $ 7,000,080 



ESTIMATE #SW-2l00-5 

Option: Same as #SW-2100-1. Discharge: to aquifer via aerated lagoon 
and spray irrigation, with air-stripping of volatile organics. 

Cost, $ 

A. 1. Slurry wall: 300,000 sq. feet @ $4.3/sq. foot 1,290,000 
2. Well installation: 

- two 100 gpm wells inside the slurry wall contour 20,000 
- three 700 gpm wells or equivalent outside the 

slurry wall contour 66,000 
- operating cost for 1.2 years $95,500/yr. 114,600 

3. Heavy metals removal and sludge dewatering: 
- capital cost 847,000 
- operating cost for 1.2 years @ $220,000/yr. ' 264,000 

4. Air-stripping of volatile organics: 

- capital cost 261,125 
- operating cost for 1.2 years © $7,800/yr. 9,360 

5. Discharge to aquifer via aerated lagoon and spray 
irrigation, with air-stripping of volatile organics: 
- capital cost 447,485 
- operating cost for 1.2 years @ $32,700/yr. 39,240 

6. Interest on debt service (@ 10% annual) 161,830 

Total: $ 3,520,640 

B. Same with slurry wall 120 feet deep: 
516,000 sq. ft. x $8.2 = $4,231,000 Total: $ 6,461,640 



/-

ESTIMATE #SW-2100-6 

Options Same as #SW-2100-3. Discharge: gravity to surface water body. 
With nitration, carbon adsorption and carbon regeneration. 

Cost, $ 

A. L Slurry wall: 300,000 sq. feet Q. $4.3/sq. foot 1,290,000 
2. Well installation: 

= two 100 gpm wells inside the slurry wall contour 20,000 
- three 700 gpm wells or equivalent outside the 

slurry wall contour 66,000 
- operating cost for 1.2 years @ $95,500/yr. 114,600 

3. Heavy metals removal and sludge dewatering: 
- capital cost 847,000 
- operating cost for 1.2 years <§. $220,000/yr. 264,000 

^4. Air-stripping of volatile organics: 
- capital cost 261,125 
- operating cost for 1.2 years © $7,800/yr. 9,360 

So Discharge: gravity to surface water body: 75,00 
6. Filtration, carbon adsorption and carbon regeneration: 

- capital cost 2,967,857 
- operating cost for 1.2 years <§. $903,150/yr. 1,083,780 

7. Interest on debt service (© 10% annual) 431,750 

Total: $ 7,430,462 

B. Same with slurry wall 120 feet deep: 
516,000 sq. ft. x $8.2 = $4,231,000 Total: $10,371,462 



ESTIMATE #SW-2100^7 

Ogtion: Same as #SW-21Q0-1. Discharge: gravity to surface water body. 
With nitration, carbon adsorption and carbon regeneration. 

Cost, $ 

1. Slurry wall: 300,000 sq. feet @ $4.3/sq. foot 1,290,000 
2. Well installation: 

- two 100 gpm wells inside the slurry wall contour 20,000 
- three 700 gpm wells or equivalent outside the 

slurry wall contour 66,000 
- operating cost for 1.2 years @ $95,500/yr. 114,600 

3. Heavy metals removal and sludge dewatering: 
- capital cost 847,000 
- operating cost for 1.2 years @ $220,000/yr. 264,000 

4. Discharge: gravity to surface water body: 75,000 
5. Filtration, carbon adsorption and carbon regeneration: 

- capital cost 7,581,000 
- operating cost for 1.2 years @ $2,555,000 3,066,000 

6. Interest on debt service (<§. 10% annual) 879,200 

Total: $14,202,800 

Same with slurry wall 120 feet deep: 

516,000 sq. ft. x $8.2 s $4,231,000 Total: $17,143,800 

,/ 



ESTIMATE #SW-5000-l 

Options Containment by slurry wall and decontamination by pumping 
5000 gpm for 0.5 year. Discharge to Old Bridge Twp. Sewer. 

Cost, $ 

A. 1. Slurry wall: 300,000 sq. feet @ $4.3/sq. ft. 1,290,000 
2. Well installation: 

% 

- two 100 gpm wells inside the slurry wall contour 20,000 
= seven 700 gpm wells or equivalent outside the 

slurry wall contour 110,000 
- operating cost for 0.5 years @ $175,500/yr. 87,750 

3. Heavy metals removal and sludge dewatering: 
- capital cost 1,286,315 
- operating cost for 0.5 years @ $320,00/yr. 160,050 

4. Discharge: force main to MCSA interceptor: 
- capital cost 475,125 
- operating cost for 0.5 years @ $272,500/yr. 136,250 

5. Interest on debt service (@ 10% annual) 88,160 

Total: $ 3,654,650 

Be Same with slurry wall 120 feet deep: 
516,000 sq. ft. x $8.2 - $4,231,000 Total: $ 6,595,650 



ESTIMATE #SW-5000-2 

Option: Same as #SW-5000-l. Discharge: gravity sewer to MCSA interceptor. 

Cost, $ 

A. 1. Slurry wall: 300,000 sq. feet © $4.3/sq. ft. 1,290,000 
2. Well installation: 

- two 100 gpm wells inside the slurry wall contour 20,000 
- seven 700 gpm wells or equivalent outside the 

slurry wall contour 110,000 
- operating cost for 0.5 years <§. $175,500/yr. 87,750 

3. Heavy metals removal and sludge dewatering: 

" capital cost 1,286,315 
- operating cost for 0.5 years @ $320,100/yr. 160,050 

4. Discharge: gravity sewer to MCSA interceptor: 
- capital cost 1,036,750 
- operating cost for 0.5 years <§. $266,000/yr. 133,000 

5. Interest on debt service (@ 10% annual) 116,185 

Total: $ 4,240,050 

B. Same with slurry wall 120 ft. deep: 

516,000 sq. ft. x $8.2 = $4,231,000 Total: $7,181,050 



ESTIMATE #SW-5000-3 

Options Same as #SW-5OO0-1, with air-stripping of volatile organ ics. 

Cost, $ 

A. 1. Slurry wall: 300,000 sq. feet @ $4.3/sq. ft. 1,290,000 
2° Well installation: 

- two 100 gpm wells inside the slurry wall contour 20,000 
- one 700 gpm well or equivalent outside the 

slurry wall contour 
- operating cost for 0.5 years <§. $175,500/yro 

3. Heavy metals removal and sludge dewatering: 
- capital cost 

- operating cost for 0.5 years $320,100/yr. 
4. Discharge: force main to MCSA interceptor: 

- capital cost 
- operating cost for 0.5 years @ $272,500/yr. 

5. Air-stripping of volatile organics: 
- capital cost 
- operating cost for 0.5 years 26,100/yr. 

6c Interest on debt service (<§. 10% annual) 

Total: $ 4,331,350 

B. Same with slurry wall 120 feet deep: 
516,000 sq. ft. x $8.2 - $4,231,000 Total: $ 7,272,350 

22,000 

87,750 

1,286,315 
160,050 

476,125 
136,250 

632,075 
13,050 

119,735 



ESTIMATE #SW-5000-4 

Option: Same as #SW-5000-2, with air-stripping of volatile organics. 

1. Slurry wall: 300,000 sq. feet @ $4.3/sq. ft. 1,290,000 
2. Well installation: 

- two 100 gpm wells inside the slurry wall contour 20,000 
- seven 700 gpm wells or equivalent outside the 

slurry wall contour 110,000 
- operating cost for 0.5 years @ $175,500/yr. 87,750 

3. Heavy metals removal and sluds dewatering: 

- capital cost 1,286,315 
- operating cost for 0.5 years @ $320,100/yr. 160,050 

4. Discharge: gravity sewer to MCSA interceptor: 

- capital cost 1,036,750 
- operating cost for 0.5 years @ $266,000/yr. 133,000 

5. Air-stripping of volatile organics: 
- capital cost 632,075 
- operating cost for 0.5 years $26,100 13,050 

6. Interest on debt service (@ 1096 annual) 147,760 

Total: $4,916,750 

Same with slurry wall 120 feet deep: 
516,000 sq. ft. x $8.2 = $4,231,000 Total: $ 7,857,750 



ESTIMATE #SW-5000-5 

Option; Same as #SW-5000-l, with air-stripping of volatile organics and 
discharge to aquifer via aerated lagoon and spray irrigation. 

Cost, $ 

A. 1. Slurry wall; 300,000 sq. feet @ $4.3/sq. ft. 1,290,000 
2. Well installation; 

- two 100 gpm wells inside the slurry wall contour 20,000 
- seven 700 gpm wells or equivalent outside the 

slurry wall contour 
- operating cost for 0.S years @ $175,500/yr. 

3. Heavy metals removal and sludge dewatering: 
- capital cost 
- operating cost for 0.5 years <§. $320,000/yr. 

4. Air-stripping ov volatile organics: 
- capital cost 
- operating cost for 0.5 years <§. $2S,100/yr. 

So Discharge via aerated lagoon and spray irrigation: 
- capital cost 
- operating cost for 0.5 years <§. $65,300/yr. 

6. Interest on debt service (@. 10% annual) 

Total: $ 4,733,650 

110,000 
87,750 

1,286,315 
160,050 

632,075 
13,050 

957,960 
32,650 

143,800 

Bo Same with slurry wall 120 feet deep: 
516,000 sq. ft. x $8.2 = $4,231,000' Total: $ 7,674,650 



ESTIMATE #SW^5000-6 

Option: Same as #SW-5000-5, with nitration; carbon adsorption and carbon 
regeneration. Discharge: gravity to surface water body. 

Cost, $ 

A. 1. Slurry wall: 300,000 sq. feet @ $4.3/sq. ft. 1,290,000 
2. Well installation: -

- two 100 gpm wells inside the slurry wall contour 20,000 
- seven 700 gpm wells or equivalent outside the 

slurry wall contour 110,000 
- operating cost for 0.5 years © $175,500/yr. 87,750 

3. Heavy metals removal and sludge dewatering: 

- capital cost 1,286,315 
- operating cost for 0.5 years $320,100/yr. 160,050 

4. Air-stripping of volatile organics: 

- capital cost 632,075 
- operating cost for 0.5 years @ $26,100/yr. 13,050 

5. Filtration, carbon adsorption and carbon regeneration: 
- capital cost 5,276,390 
- operating cost for 0.5 years @ $1,890,900/yr. 945,450 

6. Discharge: gravity to surface water body 93,750 
7. Interest on debt service (<§. 10% annual) 364,420 

Total: $10,279,250 

B. Same with slurry wall 120 feet deep: 
516,000 sq. ft. x $8.2 = $4,231,000 Total: $13,220,250 



ESTIMATE #SW-5QQ0-7 

Option; Same as #SW-5000-l, with filtration, carbon adsorption and carbon 
regeneration. Discharge: gravity to surface water body. 

Cost, $ 

A. 1. Slurry wall; 300,000 sq. feet <§. $4.3/sq. ft. 1,290,000 
2. Well installation: 

- two 100 gpm wells inside the slurry wall contour 20,000 
- seven 700 gpm wells or equivalent outside the 

slurry wall contour 110,000 
- operating cost for 0.5 years $175,500 87,750 

3. Heavy metals removal and sludge dewatering: 
- capital cost 1,286,315 
- operating cost for 0.5 years $320,100/yr. 160,050 

4. Filtration, carbon adsorption and carbon regeneration: 
-capital cost 17,635,300 
- operating cost for 0.5 years $6,570,000/yr. 3,285,000 

5. Discharge: gravity to surface water body 93,750 
6. Interest on debt service (@. 10% annual) 950,770 

Same with slurry wall 120 feet deep: 
516,000 sq. ft. x $8.2 = $4,231,000 

Total: 

Total: 

$24,918,935 

$27,859,930 



ESTIMATE #TF-1 

NEW JERSEY SUPERIOR COURT WATER TREATMENT FACILITY 
PRELIMINARY ESTIMATE OF COST 

700 GPM PROJECT 

With Air Non-Air 
Stripped Stripped 

Treatment Processes Feed Feed 

Heavy Metals Removal 

Equalization Tank, Complete $ 100,875 $ 100,875 
Clarifier With Chemical Feed and Storage 232,250 232,250 
Instrumentation 10,000 10,000 
Building 12,500 12,500 

Sludge Dewatering 

Dewatering Equipment, Including Controls 59,690 59,690 
Building _JLL000 35,000 

Sub-Total 1 $ 450,315 $ 450,315 

Air Stripping . 

Tower, Wet Well, Pumps and Controls 115,025 

Sub-Total 2 $ 115,625 

Filtration, Carbon Adsorption and 
Carbon Regeneration Unit 

Sand Filters, Carbon Units 623,750 1,851,250 
Carbon Regeneration Unit 1,336,750 1,645,250 
Building 176,250 

$2,041,500 
Sub-Total 4 $3,672,750 

Total Treatment Facility 

With Air Stripped Feed (Sub-Total 1 + 2 + 3) $2,607 440 
Non-Air Stripped Feed (Sub-Total 1 + 4 $4,123*090 



ESTIMATE #TF-1 (Continued) 

Discharge Options 

Gravity Sewer 

a) to OBTSA"Interceptor (on site) 500 LF of 
12" Sewer Pipe including Manhole, Metering 
Equipment and Connection to Existing Sewer 

b) to MCSA Interceptor 5400 LF of 12" Sewer 
Pipe, 2 Railroad Crossings, Manholes, 
Metering Equipment and Connection to 
Existing Sewer 

c) to Surface Waters (on site) 500 LF of 12" 
Sewer, Headwall at Stream and Erosion 
Protection of Stream at Discharge 

Force Main 

to MCSA Interceptor 5400 LF of 8" Force Main, 
2 Railroad Crossings, Metering Equipment and 
Housing and Connection to Existing Sewer 

Aerated Lagoon With Spray Irrigation 

1 Million Gallon Lagoon, Aeration System 
Complete, Pumping Station, Spray Field 
Piping and Emergency Overflow 



ESTIMATE TF-2 

NEW JERSEY SUPERIOR COURT WATER TREATMENT FACILITY 
PRELIMINARY ESTIMATE OF COST 

2,100 QPM PROJECT 

Treatment Processes 

Heavy Metals Removal 

Equalization Tank, Complete 
Clarifier With Chemical Feed and Storage 
Instrumentation 
Building 

With Air 
Stripped 

Feed 

$ 179,560 
502,000 
15,000 
17,500 

Non-Air 
Stripped 

Feed 

$ 179,560 
502,000 
15,000 
17,500 

Sludge Dewatering 

Dewatering Equipment, Including Controls 
Building 

Sub-Total 1 

91,440 
41,500 

$ 847,000 

91,440 
41,500 

$ 847,000 

Air Stripping 

Tower, Wet Well, Pumps and Controls 

Sub-Total 2 

261,125 

$ 261,125 

Filtration, Carbon Adsorption and 
Carbon Regeneration Unit 

Sand Filters, Carbon Units 
Carbon Regeneration Unit 
Building 

Sub-Total 3 
Sub-Total 4 

1,218,000 
1,649,250 

==£=== 

$2,967,875 

4,893,000 
2,412,500 

275,500 

$7,581,000 

Total Treatment Facility 

With Air Stripped Feed (Sub-Total 1 + 2 + 3) 
Non-Air Stripped Feed (Sub-Total 1 + 4 $4,076,000 

$8,428,000 



ESTIMATE #TF-2 (Continued) 

Discharge Options 

Gravity Sewer 

a) to OBTSA Interceptor (on site) 500 LF of 
" Sewer Pipe including Manhole, Metering 

Equipment and Connection to Existing Sewer 

h) to MCSA Interceptor 5400 LF of 18" Sewer 
Pipe, 2 Railroad Crossings, Manholes, 
Metering Equipment and Connection to 
Existing Sewer 

c) to Surface Waters (on site) 500 LF of 18R 
Sewer, Head wall at Stream and Erosion 
Protection of Stream at Discharge 

Force Main 

to MCSA Interceptor 5400 LF of 12" Force Main, 
2 Railroad Crossings, Metering Equipment and 
Housing and Connection to Existing Sewer 

Aerated Lagoon With Spray Irrigation 

3 Million Gallon Lagoon, Aeration System 
Complete, Pumping Station, Spray Field 
Piping and Emergency Overflow 



ESTIMATE TF-3 

NEW JERSEY SUPERIOR COURT WATER TREATMENT FACILITY 
PRELIMINARY ESTIMATE OF COST 

5,000 GPM PROJECT 

Treatment Processes 

With Air 
Stripped 

Feed 

Non-Air 
Stripped 

Feed 

Heavy Metals Removal 

Equalization Tank, Complete 
Clarifier With Chemical Feed and Storage 
Instrumentation 
Building 

$ 339,790 
676,725 
21,075 
20,000 

$ 339,790 
676,725 
21,075 
20,000 

Sludge Dewatering 

Dewatering Equipment, Including Controls 
Building 

Sub-Total 1 

168,725 
^JOjOOO 

$1,286,315 

168,725 
^JOjOOO 

$1,286,315 

Air Stripping 

Tower, Wet Well, Pumps and Controls 

Sub-Total 2 
===£== 

$ 632,075 

Filtration, Carbon Adsorption and 
Carbon Regeneration Unit 

Sand Filters, Carbon Units 
Carbon Regeneration Unit 
Building 

Sub-Total 3 
Sub-Total 4 

2,948,250 
2,037,500 

—_=290;£640 

$5,276,390 

9,773,250 
7,250,000 

612,050 

$17,635,300 

Total Treatment Facility 

With Air Stripped Feed (Sub-Total 1 + 2 + 3) 
Non-Air Stripped Feed (Sub-Total 1 + 4) 

$7,194,780 
$18,921,615 



ESTIMATE #TF-3 (Continued) 

Discharge Options 

Gravity Sewer 

a) to OBTSA Interceptor (on site) 500 LF of 
" Sewer Pipe including Manhole, Metering 

Equipment and Connection to Existing Sewer 

b) to MCSA Interceptor 5400 LF of 27" Sewer 
Pipe, 2 Railroad Crossings, Manholes, 
Metering Equipment and Connection to 
Existing Sewer 

c) to Surface Waters (on site) 500 LF of 27" 
Sewer, Headwall at Stream and Erosion 
Protection of Stream at Discharge 

Force Main 

to MCSA Interceptor 5400 LF of 20" Force Main, 
2 Railroad Crossings, Metering Equipment and 
Housing and Connection to Existing Sewer 

Aerated Lagoon With Spray Irrigation 

7.15 Million Gallon Lagoon, Aeration System 
Complete, Pumping Station, Spray Field 
Piping and Emergency Overflow 



ESTIMATE TF-4 

PRELIMINARY ESTIMATE OF COST 
SCHEME 1: 700 GPM COMPLETE TREATMENT 

Items of Construction 

Liquid Process — Heavy Metal Removal 

1. Equalization Tank 69,200 
2. Transfer Pumps 11,500 80.700 
3. Clarifier with Chemical Feed 143,800 
4. Chemical Storage 30,000 
5. Clarifier Wet Well 12.000 185.800 
6. Instrumentation - Controls 10.000 10.000 
7. Building 10,000 10,000 

Sludge Dewatering 
8. Holding Tank 6,000 
9. Sludge Pumps 4,000 

10. Vacuum Fileter 30,000 
11. Filtrate Pumps 2,000 
12. Filtrate Tank 750 
13. Dry Sludge Holding Area 5.000 47,750 
14. Building - Sludge Dewatering 28,000 28.000 

Sub-Total — Heavy Metals and Sludge $ 360,250 

Air Stripping 

15. Cooling Tower 69,000 
16. Cooling Tower Wet Wall 12,000 
17. Transfer Pumps 11,500 

Sub-Total — Air Stripping $ 92,500 

Filtration and Carbon Adsorption (with a<r stripping) 

18. Transfer Pumps 
19. Sand Filters - Pressure 
20. Carbon Units - Pressure 
21. Treated Water Wet Well 
22. Instrumentation - Control 
23. Carbon Regeneration Unit 
24. Building 

HI)WUU 

420,000 
12,000 

18.000 

1,069.400 
64.800 

Sub-Total — Filtration and Carbon Adsorption (1) 

499,000 
1,069,400 
==i!= 

$1,633,200 



ESTIMATE TF-4 (Continued) 

Filtration and Carbon Adsorption (without air stripping) 

18= Transfer Pumps 
19. Sand Filters - Pressure 
20. 

21. 

22. 

23. 

24. 

Carbon Units - Pressure 
Treated Water Wet Wells 
Instrumentation - Controls 
Carbon Regeneration Unit 
Building 

11,500 
37,500 

1,400,000 
12,000 
20,000 

1,316,200 
141,000 

Sub-Total -- Filtration and Carbon Adsorption (2) 

1,481,000 
1,316,200 

=Mi=== 

$2,938,200 

Total Construction Cost 
Contingencies and Engineering (2596+) 
Total Cost — Treatment with air stripping (1) 

Total Construction Cost 
Contingencies and Engineering (2596+) 
Total Cost — Treatment without air"stripping (2) 

2,085,950 
521,490 

2,607,440 

3,298,450 
824,640 

4,123,090 

Discharge Options — Gravity Sewers 

a) To OBTSA interceptor 500 LF of 12" sewer 
at $85/LF 42,500 
Manhole and connection to existing sewer L.S. 1,000 

Total Construction 
Contingency and Engineering 

Total Sewer Construction Cost 

b) To MCSA interceptor 5,400 LF of 
12" sewer @ $85/LF 459,000 
2 Railroad Crossings 5,000 
Connection Metering 5,800 
Construction Cost 
Contingencies and Engineering 
Total Sewer Construction Cost 

43,500 
10,875 

54,375 

469,800 
117,450 
587,250 

Force Main to MCSA Sewer 

5400 LF of 8B Force main @ $25/LF 
2 Railroad Crossing L.S. 
Manhole and Metering Equipment L.S. 
Trench Dewatering LJ5. 
Pumps and Controls L.S. 

Construction Cost 
Contingencies and Engineering 

135,000 
5,000 
5,800 
5,700 

11,500 

163,000 
40,750 

Total Force Main Construction Costs 203,750 



ESTIMATE TF-4 (Continued) 

Aerated Lagoon and Spray Irrigation 

Lagoon - Excavation and compaction L.S. 37,590 
Membrane - Impervious 50,700 
Aeration Unit 17,800 
Discharge Pumps and Piping 9 ,300 
Overflow Channel to Stream 12,490 
Overflow Chamber and Wet Wall 15,000 
Controls and Pumps Installation 6,800 
Spray Headers 43,500 
Spray Nozzles and Risers 3,115 

Construction Cost 196,295 
Contingencies and Engineering 49,075 

Total Aerated Lagoon Construction Cost 245,370 

Gravity to Surface Waters 

500 LF of 12" pipe at $85/LF 42,500 
Headwall etc. 1,000 

Construction Cost 43,500 
Contingencies and Engineering 10,875 

Total Gravity Sewer Construction Cost $ 54,375 



ESTIMATE TF-5 

PRELIMINARY ESTIMATE OF COST 
SCHEME 2; 2100 GPM COMPLETE TREATMENT 

Items of Construction 

Liquid Process — Heavy Metal Removal 

lo Equalization Tank 128,650 
2. Transfer Pumps 15,000 143,650 
3, Clarifier with Chemical Feed 272,700 
4o Chemical Storage 105,000 
So Clarifier Wet WeR 23,900 401,600 
6. Instrumentation - Controls 15,000 15,000 
7» Building 10,000 10,000 

Sludge Dewatering 
8o Holding Tank 15,150 
9. Sludge Pumps 3,000 

10. Vacuum Fileter 45,000 
11. Filtrate Pumps 1,000 
12. Filtrate Tank 2,000 
13. Dry Sludge Holding Area 8,000 74,150 
14. Building - Sludge Dewatering 33,200 33,200 

Sub-Total — Heavy Metals and Sludge $ 677,600 

Air Stripping 

15. Cooling Tower 170,000 
16. Cooling Tower Wet Wall 23,900 
17. Transfer Pumps 15,000 

Sub-Total — Air Stripping $ 208,900 

Filtration and Carbon Adsorption (with air stripping) 

18. Transfer Pumps 15,000 
19. Sand Filters - Pressure 62,500 
20. Carbon Units - Pressure 840,000 
21. Treated Water Wet Well 23,900 
22. Instrumentation - Control 33,000 974,400 
23. Carbon Regeneration Unit 1,319,400 1,319,400 
24. Building 80,500 80,500 

Sub-Total — Filtration and Carbon Adsorption (1) $2,374,300 



ESTIMATE TF-5 (Continued) 

Filtration and Carbon Adsorption (without air stripping) 

18. Transfer Pumps 
19. Sand Filters - Pressure 
20. Carbon Units - Pressure 
21. Treated Water Wet Wells 
22. Instrumentation - Controls 
23. Carbon Regeneration Unit 
24. Building 

15,000 
62,500 

3,780,000 
23,900 
33.000 

1.930.000 
220.400 

Sub-Total — Filtration and Carbon Adsorption (2) 

3,914,400 
1.930.000 

=—Maijg 

$6,064,800 

Total Construction Cost 
Contingencies and Engineering (25%+) 
Total Cost — Treatment with air stripping (1) 

Total Construction Cost 
Contingencies and Engineering (25%+) 
Total Cost — Treatment without air"stripping (2) 

3,260,800 
815.200 

4,076,000 

6,472,400 
1.685.600 
8,158,000 

a) 

b) 

Discharge Options — Gravity Sewers 

To OBTSA interceptor 500 LF of 12" sewer 
at $85/LF Not Applicable 
Manhole and connection to existing sewer L.S. 

Total Construction 
Contingency and Engineering 

Total Sewer Construction Cost 

To MCSA interceptor 5,400 LF of 
18" sewer © $119/LF 
2 Railroad Crossings 
Connection Metering 
Construction Cost 
Contingencies and Engineering 
Total Sewer Construction Cost 

642,600 
6,000 
8.000 

820,750 

656,600 
164.150 

Force Main to MCSA Sewer 

5400 LF of 12" Force main @ $35/LF 
2 Railroad Crossing L.S. 
Manhole and Metering Equipment L.S. 
Trench Dewatering L«5. 
Pumps and Controls L.S. 

Construction Cost 
Contingencies and Engineering 

Total Force Main Construction Costs 

189,000 
5,000 
7,600 
5,400 

15.000 

222,000 
55.500 

277,500 



ESTIMATE TF-5 (Continued) 

Aerated Lagoon and Spray Irrigation 

Lagoon - Excavation and compaction L.S. 45,525 
Membrane - Impervious 62,210 
Aeration Unit 22,600 
Discharge Pumps and Piping 18,500 
Overflow Channel to Stream 14,975 
Overflow Chamber and Wet Wall 27,090 
Controls and Pumps Installation 20,000 
Spray Headers 137,700 
Spray Nozzles and Risers 9,400 

Construction Cost 358,000 
Contingencies and Engineering 89,485 

Total Aerated Lagoon Construction Cost 447,485 

Gravity to Surface Waters 

500 LF of 18" pipe at $110/LF 55,000 
Head wall etc, 5,000 

Construction Cost 60,000 
Contingencies and Engineering 15,000 

Total Gravity Sewer Construction Cost $ 75,000 



ESTIMATE TF-6 

PRELIMINARY ESTIMATE OF COST 
SCHEME 3: 5000 GPM COMPLETE TREATMENT 

Items of Construction 

Liquid Process — Heavy Metal Removal 

1. Equalization Tank 238,430 
2. Transfer Pumps 33,400 271,833 
3. Clarifier with Chemical Feed 394,120 
4. Chemical Storage 105,000 
5. Clarifier Wet Well 42.260 541,380 
6. Instrumentation - Controls 20.000 20.000 
7. Building 10,000 10,000 

Sludge Dewatering 
8. Holding Tank 38,700 
9. Sludge Pumps 4,000 

10. Vacuum Filter 75 ,000 
11. Filtrate Pumps 3,000 
12. Filtrate Tank 2,000 
13. Dry Sludge Holding Area 15.140 137,840 
14. Building - Sludge Dewatering 48,000 48,000 

Sub-Total' — Heavy Metals and Sludge $1,029,050 

Air Stripping 

15. Cooling Tower 
16. Cooling Tower Wet Wall 
17. Transfer Pumps 

Sub-Total — Air Stripping 

430,000 
42,260 
33.400 505.630" 

$ 505,680 

Filtration and Carbon Adsorption (with air stripping) 

18. Transfer Pumps 
19. Sand Filters - Pressure 
20. Carbon Units - Pressure 
21. Treated Water Wet Well 
22. Instrumentation - Control 
23. Carbon Regeneration Unit 
24. Building 

33,400 
150,000 

2,100,000 
42,260 
32.940 

1.630.000 
232.515 

Sub-Total -- Filtration and Carbon Adsorption (1) 

2,358,600 
1,630,000 

232.51= 

$4,221,115 



ESTIMATE TF-6 (Continued) 

Filtration and Carbon Adsorption (without air stripping) 

18. Transfer Pumps 
19. Sand Filters - Pressure 
20. Carbon Units - Pressure 
21. Treated Water Wet Wells 
22. Instrumentation - Controls 
23. Carbon Regeneration Unit 
24. Building 

33,400 
150,000 

7,560,000 
42,260 
32.940 

5.800.000 
489.640 

Sub-Total — Filtration and Carbon Adsorption (2) 

7,818,600 
5,800,000 

$14,108,240 

Total Construction Cost 
Contingencies and Engineering (25%+) 
Total Cost — Treatment with air stripping (1) 

Total Construction Cost 
Contingencies and Engineering (25%+) 
Total Cost — Treatment without air's tripping (2) 

5,755,825 
1.438.955 
7,194,780 

15,137,290 
3.784.325 

18,921,615 

Discharge Options — Gravity Sewers 

a) To OBTSA interceptor 500 LF of 12" sewer 
at $85/LF 
Manhole and connection to existing sewer L.S. 

Total Construction 
Contingency and Engineering 

Total Sewer Construction Cost 

b) To MCSA interceptor 5,400 LF of 
27" sewer $150/LF 
2 Railroad Crossings 
Connection Metering 
Construction Cost 

Contingencies and Engineering 

Total Sewer Construction Cost 

Not Applicable 

810,000 
9,500 
9.900 

829,400 

207.350 

1,036,750 

Force Main to MCSA Sewer 

5400 LF of 20" Force main @ $60/LF 
2 Railroad Crossing L.S. 
Manhold and Metering Equipment L.S. 
Trench Dewatering L.S. 
Pumps and Controls L.S. 

Construction Cost 
Contingencies and Engineering 

342,000 
6,000 

10,000 
5,400 

45,500 

408,900 
95.225 

Total Force Main Construction Costs 504,125 



ESTIMATE TF-6 (Continued) 

Aerated Lagoon and Spray Irrigation 

Lagoon - Excavation and compaction L.S. 88,500 
Membrane - Impervious 137,400 
Aeration Unit - 35,000 
Discharge Pumps and Piping 25,000 
Overflow Channel and Wet Wall 64,200 
Controls and Pumps Installation 20,000 
Overflow Channel to Stream 25,000 
Spray Headers 348,800 
Spray Nozzles and Risers 22,500 

Construction Cost 766,400 
Contingencies and Engineering 191,560 

Total Aerated Lagoon Construction Cost 957,960 

Gravity to Surface Waters 

500 LF of 27n pipe at $150/LF, 75,000 
Headwall etc. — 

Construction Cost 75 000 
Contingencies and Engineering 3.8*750 

Total Gravity Sewer Construction Cost $ 93,750 



ESTIMATE # TF-7 

PRELIMINARY ESTIMATE OF COST 
LEACHATE FACILITY 

/ /  
P'J 

Item of Construction 

Lagoon - Excavation 3c Compaction f 
Liner - Impervious 
Pump (submersible) w/controls 
Discharge Piping (1000 LF of 8n) 

4 
L.S. 
L.S. 
LJS. 

Total Construction 1 

Allowance for Contingencies 3c Engineering 

TOTAL COST 

89,500 
137,400 
10,000 
18.000 

$ 253,900 
63^500 

fx 317,400 

Cost of Operations 

60 million gallons of Leachate to be treated 
From Table 21 - Annual Operating Cost = $2,775,00 

-60 million gallons @ 3 mgd = 20 days 
$2,775,000 -4- 365 X 20 = $152,000 

50 million gallons of Pond water to be treated 
50 million gallons 3 mgd = 16.67 days use 17 
$2,775,000 -i- 365 X 17 = $129,250 

. 0  
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PERTINENT CORRESPONDENCE 



F I L E D  

JOHN J. DEGNAN 
ATTORNEY GENERAL OF NEW JERSEY 
Attorney for State of New Jersey 
36 West State Street 
Trenton, New Jersey 08625 

BY: STEVEN R. GRAY 
Deputy Attorney General 
(609) 292-1549 

JUL 2 15T9 

DAVID 0. RJF.MAN, J.S.C. 

STATE OF NEW JERSEY, DEPARTMENT 
OF ENVIRONMENTAL PROTECTION, 

Plaintiff, 

v. 

CHEMICAL & POLLUTION SCIENCES. 
INC., et al., 

Defendants. 

CITY OF PERTH AM30Y, a 
sunicipal corporation, 

Plaintiff, 
v. 

MADISON INDUSTRIES. INC. 
et al., 

Defendants. 

SUPERIOR COURT OF NEW JERSEY 
CHANCERY DIVISION, MIDDLESEX COUNTY 
DOCKET NO. C-4474-76 

Civil Action 

ORDER 

SUPERIOR COURT OF NEW JERSEY 
LAW DIVISION, MIDDLESEX COUNTY 

DOCKET NO. L-28115-76 

Civil Action 



This matter being opened co che court by John J. 

Degnan, Attorney General of the State of New Jersey, by Steven 

Ro Gray, Deputy Attorney General, attorney for plaintiff. 

New Jersey Department of Environmental Protection (hereinafter 

"Department") in che presence of Murry B-rochin, Esquire, attorney 

for defendants, CPS, and the court by order dated December 1, 1973 

having directed the defendants, CPS, to prepare an engineering 

plan detailing specific safeguards and physical improvements at 

the CPS Old Bridge, New Jersey site which the court deemed 

necessary to protect the waters of this State from pollution from 

the CPS manufacturing operations; these safeguards were to include 

measures to prevent and contain the dispersal of any chemical 

spill as a result of mishandling or otherwise, and were to provide 

an effective system for che collection and disposal of industrial 

effluents and floodwaters into the Old Bridge Township sanitary 

sewer (hereinafter "containment" system) (see December 1, 1978 

order attached as Exhibit "A") ; and the defendants CPS having 

submitted plans and specifications to the Department for evaluation 

and co the court for its approval, which plans have been marked 

DC-41 in evidence at trial, and the court having considered the 

testimony and findings of fact made during the hearing in June 

of 1973 as well as the testimony adduced during trial, and for 

good cause shown; 

IT IS on this day of July, 1979, hereby 

ordered that within sixty (60) days of the dace of this order, 

CPS implement the containment system detailed in engineering plans 



and specifications (DC-41) with the following modifications: 
1) The existing railroad trough or "drip pan" as 

depicted in these plans outside the portion of the CPS site 
which is paved and beamed will be extended to the south 
terminus of the proposed railroad track at the top of the 
bank of the improved Pricketts Brook. 

2) Four 4" diameter monitoring wells will be in
stalled at locations on the CPS property approved by the 
Department to allow for the continued monitoring of the" 
groundwater under the CPS site. 

IT IS FURTHER ORDERED that upon the completion of 
the safeguards described herein: 

a) CPS shall submit to the Department on a quarterly 
basis a report detailing with specific reference to locations 
on the site, any repairs or other remedial measures it has 
taken to preserve and insure the integrity of the containment 
system detailed in the engineering plans and specifications 
(DC-41). 

b) CPS shall provide the Department with access to 
its property after having been given telephone notice to 
sample the herein described monitoring wells. 

c) CPS shall not load or unload any chemical product, 
naterial or substance or waste product outside the paved and 
berried areas as depicted on the described plans except over 
the modified railroad trough or "drip pan" as more specifi
cally described in paragraph 1 of this Order. In particular, 
no loading or unloading of any chemical substance or waste 
product Shall take place outside the paved and bermed area 



in the vicinity of Tank Farm Number 33-40. 
d) CPS shall report to the Department immediately 

any incident involving the spill of chemical products, 
substances or materials or waste products outside the paved 
and bermed areas as detailed in its plans as well as spills 
of these substances which by any avenue find their way into 
the waters of the State. 

Hon. David D. Furaan, J.S.C. 



F I L E D  

JUL 2 373 

D.\V!D D. FURMAN, JSSL 

JOHN J. DEGHAN 
Attorney General of New Jersey 
Attorney for the State of New Jersey 
State House Annex 
Trenton, New Jersey 08625 

By: REBECCA FIELDS 
Deputy Attorney General 
36 Nest State Street 
Trenton, New Jersey 08625 
(609) 984-3900 

SUPERIOR COURT OF NEW JERSEY 
CHANCERY DIV. - MIDDLESEX COUNTY 
DOCKET NO. C-4474-76 

STATE OF NEW 'JERSEY, DEPARTMENT 
OF ENVIRONMENTAL PROTECTION, 

Plaintiff, 

v. 

CHEMICAL & POLLUTION SCIENCES, 
INC., et al., 

Defendants. 
SUPERIOR COURT OF NEW JERSEY 
LAW DIVISION - MIDDLESEX COUNTY 
DOCKET NO. L-28115-76 

CITY OF PERTH AMBOY, a municipal 
corporation, 

Plaintiff, 

v. 

MADISON INDUSTRIES, INC., et 
al., 

Defendants. 

Civil Action 

ORDER 



This natter having been opened to the Court 

by the -Jew Jersey Departnent of Environmental Protection, 

John J. Degnan, Attorney General of New Jersey, by 

Deputy Attorney General Rebecca Fields, by oral motion, 

for the Court to designate its own expert- in the field 

of geohydrnlogy for the purpose of fashioning a remedy 

in this natter and the Court having considered same and 

the positions and arguments of all counsel in the natter, 

Albert Seaman, Esq., for the co-plaintiff City of Perth 

Amboy, Murray Brochin, Esq., for defendant Chemical and 

Po l lu t ion  Sc iences ,  Inc .  and  John  A.  Lynch ,  J r . ,  Esq . ,  

for defendant Madison Industries, Inc., and having 

determined that good cause has been shown, it is, on this 

2l^ day of July, 1979, 

ORDERED, that the firm of Dames and Moore with offices 
in Cranford, New Jersey, 

is hereby designated the Court's own expert for the purpose 

of fashioning a remedy in this matter. 

-1-



Said expert shall investigate and shall submit a final 
report on the feasibility and advisability of containment."j 
and removal of contaminated groundwater and soils in th&J 

Prickett 'jS__Brook.WatersheldUand, if feasible andadvisabl^, 
his recommended methods for accomplishing such objectives?^ 
it is further 

- ORDERED, that to properly inform the said expert 
in the preparation of its final report, the parties shall 
provide it with copies of the laboratory analyses and 
other pertinent documentary materials including® maps, 
and surveys received in evidence in this matter? further, 
the parties shall provide it with physical access, upon 
reasonable notice, to the watershed side comprised of the 
properties of the City of Perth Amboy, Chemical and Pol
lution Sciences, Inc. and Madison Industries, Inc. It 
is anticipated that access to the site will be required 
to conduct inspections, sampling of sediments, soils, veils] 
and surface watersj and for the performance of other 
necessary activities in compiling its report? it is further 

ORDERED, that no discovery shall be had of said 
expert except on order of this Court. The expert shall ̂  
report its findings'- and recommendations to the Court-
to all parties within 90 days from the date hereof^ The 
findings and recommendations of said expert shall not be 
binding on the Court and all parties shall have the oppor
tunity to review and take exceptions to any written sub-

/ 
missions and the final report? it is further / 



ORDERED that the costs of said expert in prepara^ 
tion ox its final report and any necessary procedures 7 
and analyses performed in its preparation, shall be paid? 
by the party or parties designated by the Court once the J 
liability in this matter has been determined,7such costs 
not to exceed the $100,000 without further order of the 
Court; it is further 

ORDERED that the hearing in this matter be con
tinued for further testimony as to damages. 

Hon. David D. Furman, J.S.C. 

-3-
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DEPARTMENT OF LAW AND PUBLIC SAFETV 

;OHN i. DEGNAN 
ATTORNEY GENERAL 

J'.'SiTH A. YASHIN 
SRST ASSISTANT ATTORNEY SENSUAL 

DIVISION OP LAW 
ENVIRONMENTAL PROTECTION SECTION 

3a W«ST STATE STREET 
TRENTON 0ES2S 

TBLjRMQwa (609) 292-1549 

STEPHEN SXiLLVAN 
ASSISTANT ATTORNEY GENERAL 

DIRECTOR 

STEVEN A. TASHER 
OSPUTY ATTORNEY GENERAL 

SECTION CHIEF 

March 10/ 1980 

Bonorable David D. Furman 
Court House 
New Brunswick, New Jersey- 08903 

He: State cf New Jersey, Department 
of Environmental Protection v. 
Chemical Pollution Sciences,'et al. 
Docket No. C-4474t76 

Dear Judge Furman: 
We-are in-receipt of a letter from counsel for 

one cf the defendants which raises objection to a proposed 
response by the State to a request by Dames and Moore. The 
consultant had asked the State to furnish it with acceptable 
levels of treatment of contaminated groundwater for eventual 
discharge back to the groundwaters and surface waters of the 
State. In the interest of bringing a speedy conclusion to a 
report which was to be furnished to the court several months 
ago, the Department of Environmental Protection has no 
objection to the consultant reporting to the court without 
input from the State at this point concerning the various 
options for containment and removal of contaminated groundwater 
and soils in the Prickett's Brook Watershed as required by the court order entered on July 2, 1979. 

As we understand it, that order directs Dames and 
Moore to study the feasibility and advisability of such contain
ment and removal of contaminated groundwater and soil and, if 
such a clean up is feasible and advisable, to recommend methods 
for accomplishing such objectives. We assume that should the 
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consultant decide that containment and removal are feasible, 
Games and Moore could describe the various techniques to 
achieve this result. Hopefully, Dames and Moore will discuss 
the limitations of differing technologies, the expenses 
associated with implementing these technologies in the context 
of the conditions that now exist in the Prickett's Brook 
Watershed, and ultimately make a recommendation concerning 
the option that it feels is superior discussing the reasons 
for the selection. 

We agree with counsel for the defendant that 
the parties should not interfere with the consultant's 
independent deliberations at this juncture. The court order 
provides that all parties shall have the opportunity 
to review and take exceptions to any written submissions ?.nd 
to the final report submitted by the consultant. The con
sultant now has available to it the exhibits that the parties 
introduced at trial. We assume that if it wishes to review 
the testimony of the experts that testified on behalf of the 
State and the defendants, it can request that such testimony 
be reproduced for itj consideration. If Dames and Moore 
requires additional materials or information, we think such a 
request could best be handled through an application to the 
court on behalf of the consultant. Therefore, unless advised 
to the contrary, we will assume that by forwarding a copy of 
this letter to Dames and Moore, the consultant will proceed 
to complete its investigations so that all parties can receive 
the final report as promptly as possible. 

Very truly yours, 
JOHN J. DEGNAN 
Attorney General 

Steven R. Gray 
Deputy Attorney Gener; 

By 

SRG sdmh 
ccs All counsel 

Rebecca Fields. 
Deputy Attorney General 
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DEPARTMENT OF LAW AND PUBLIC SAFETY 
DIVISION OP LAW 

JCHN j ecSNAN ENVIRONMENTAL PROTECTION SECTION STXPHCN SKILLMAN 
ATTOAH6Y 6SNCRAL M WCST STATt *TR«rr ASSISTANT ATTORNCV SSNSRAL 

TRSNTON 08638 OlRICTOR 

(609) 984-3900 
T8LSRMONI - STSVIN A TASMCR 

OCPUTY ATTORNSV OSNSRAL 
SSCTION eHlBR 

July 5, 1979 

Mr. Charles Rich 
Dames & Moore 
6 Commerce Drive 
Cranford, New Jersey 07016 

Re: State (DEP) v. Chemical & Pollution 
Sciences, Inc., et al., Docket No. 
C-4474-76 

Dear Mr. Rich: 

By Order dated July 2, 1979, Judge David D. 
Furman appointed the firm of Dames and Moore to be the 
court's own expert for purposes of fashioning a remedy 
in the above captioned lawsuit. A cony of that Order 
is enclosed for your information and fcile. It is our 
understanding that you will be the Project Manager and 
that Mr. Bemie Archer will be the Principal in Charge. 

Please note that the Judge has decided not to 
include a detailed proposed scope of work prepared by 
the State's hydrogeologists. He has instead given you 
the general task of 'determining the feasibility and 
advisability of containment and removal of contaminated 
groundwater and soils in the Prickett's Brook Watershed...." 
However, you are not obligated to prepare and submit a . 
formal proposed "scope of work" to the court before you 
begin your investigation. Therefore, work can begin 
immediately without further order of the court. 

Further, he has also placed a dollar limit of 
one hundred thousand dollars ($100,000) on this phase 
of the project. You will note from the Order that that 
amount cannot be exceeded exceot uoon the express consent 
of the court. 



Mr, Charles Rich -2- July 5, 1979 

Z have enclosed for your use, a Use of 
reference materials which may prove useful to you. 
Further, as you can see from the Order, the parties to 
this matter will provide you with copies of the docu
mentary materials submitted in evidence in the matter. 
In addition, the large exhibits are available for your 
review at the Middlesex County Court House, New Brunswick, 
New Jersey. They can be seen by appointment: call Ms. 
Sharon Appleby, at the Court House (201) 745-3240. 

Very truly yours, 

JOHN J. DEGNAN 
Attorney General 

1 

) •• !.• 
•J J , ' • * *• -t it /' » 

Rebecca Fields 
Deputy Attorney General 

Enclosure 

ccs Murray Brochin, Esq. 
Albert Seaman, Esq. 
John Lynch, Esq. 

RFslm 
Dictated but not read 



References 

The following publications are available for 

inspection at the State of New Jersey, Division of Water 

Resources, 1474 Prospect Street, Trenton, New Jersey: 

1. Special Report 3saber 3: 
Geology and Groundwater Supplies of 
Middlesex County, view Jersey """ 
Barksdale, H. (1943), Publication 
of the State of New Jersey, Water 
Policy Concession. 

•v. 

2. Special Report Number 17: 
Saltwater Encroachment Into Aquifer 
of the Raritan Formation in the 
Sayreviile Area, Middlesex County, 
H.4  Je rsey .  Aope l .  C .  <19621 .  
Publication of the State of New 
Jersey and the United States 
Denartment of the Interior. 

3. Investigation of a PC3 Soill Along 
Waterworks Road, Old Bridge, New 
Jersey, Geraghty and Miller, Inc. 
Titfit. 

4. Study of Groundwater and Surface 
Water Pollution in the PrickettsT 
Brook Watershed. Ad TeU Engineering 
Report (March 1975). 

5. Middlesex County 5203 Area Wide 
Waste •Treatment Management Planning . 
Task 3 - Groundwater Analysis! 

Unpublished information concerning the hydrology 

of the geologic formations in the area is available from 

the United States Geologic Survey, Groundwater Branch, 

Trenton, New Jersey. 

Results of groundwater sampling and analysis, any 

and all documents, surveys and maps,., submitted by the parties 

and cade a part of the record in the matter of State of New 

Jersey. Department of Environmental Protection v. Chemical 

Pollution Sciencesec al.. Docket No. C-4474-75. 
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September 18, 1S7S 

The Honorable David D. Furman, J.S.C. 
Middlesex County Court House 
New Brunswick, New- Jersey O8903 

Rei New Jersey State (OE?) v. 
Chemical & Pollution- Sciences, Inc., 
ec al. Docket #c-44-74-76 and #L-2S115-76 
Dames S Moore Job No. 11913-001 

My dear Judge Furman-: 

Pursuant to. our appointment as. expert to* Che Court by Order dated July 22, 
1379 ifr the above referenced matters, and irr furtherance of our meeting-with your 
Honor on1 August I, 1373, we transmit the within letter of understanding regarding 

.compensation for^ performance of profess ion a i services to be rendered in such capacity. 
For the Court s information and that of all counsel, we have attached our standard 
Schedule or Charges, General Terms and Conditions Form which we normally furnish to 
our clients for reference purposes. 

The schedule of payment for professional services rendered by Dames 6 Moore 
throughout the course of this project will be made on a normal 4 week progress-bi11ing 

CJle c,ose.0^ each billing period, we will submit a statement together with 
a brief letter describing our activities and progress to date. As we indicated to 
your Honor, our internal accounting procedures require payment within 10 days of re
ceipt of bill in order to continue work. 

Accordingly, we respectfully request chat a procedure be established where
by an interim order is entered within 5 days after the Court's receipt of our monthly 
statement providing for payment thereof within a further 5 day period by whichever 
parr/ the Court deems appropriate. Alternatively, if feasible, an escrow account 
could be established with the Court against which payment of our statements could be 
made. As envisioned by your Honor's Order of July 2, 1973, at the conclusion of this 
matter, there could be an adjustment among the parties respecting ultimate liability 
for the payment of our fees. 



The Honorable Oavid 0. Purman, J. S.C 
September 18, 1375 
Page 2 

. . . fl evenr; ™u]d- appreciate being advised as co the procedure which 
i* implemented for satisfaction of our invoiced and.whether such procedurewill be 
embodied in a further Order of the Court. w " oe" 

Our technical review of the evidence submitted to the Court in this maeter 

ending August^ I, I §75. Based on this review we have prepared a Scope of Work con
sisting of but not limited to: the following basic elements: 

1) Gathering of historical data; 

2) Field invest! gat ions;. 

I) Installation of test/monitoring wells,, sampling and chemical analyses 
to fl 11 in date gaps and up-date existing water qualicy information 
as needed: 

5) If feasible* development of a method or methods to ei ther mitigate 
or eliminate the contaminants-

Construction- of overlay maps depicting the shape, and ievels of 
concentration of various contaminant plumes; and 

We wi 11 keep the Court informed of our progress and wi 11 submit to the Court 
a formed written report or our findings, and conclusions. We plan to provide the Coure 
with an independent evaluation based on a systematic investigation and as requested 
^ Uli # - °° 7^17 o* the defenders and their outside consultants except as ' 
teeded for factual (historical} information only. 

If you have any questions regarding any of the above, please fee 1 free co 
eontact us. w 

Very truly yours, 

0 AM 55 S M00R£ _ 

Bernard Archer 
Partner 

SA/CAR/js Char! es A- Rich 
Attachment Project Manager 

co: Steven Grays, Deputy Attorney General 
Rebecca Fields, Deputy Attorney General 
Albert Seaman 
Murray Brechin 
John A. Lynch, Jr. 



SCHEDULE OF CHARGES AND GENERAL CONDITIONS 

UNITED STATES A CANADA 

The compensation to Dames &. Moore for our professional services is based upon and measured by the following elements, 
which are computed as set forth below. 

PERSONNEL CHARGES 
Charges for employees are computed by multiplying the total direct saiary cost of our personnel (expressed as an hourly 
rate) by a factor of 2.5. The total direct salary cost shall be a sum ecual to the direct payroll-cost (computed by dividing 
the annual pavroll cost bv 1,940 hours) plus 30 percent of same to cover payroll taxes, insurance incident to employment, 
sick leave and other employee benefits. The time of a partner or retained consultant devoted to the project is charged at an 
assigned billing rate. 
The 30 percent employee benefit factor is used for work performed by personnel assigned to offices in the United States and Canada. For 
work performed by personnel in our offices In other countries, it will vary depending on the employee benefits paid in the parucular 

location. 

When outside the United States, employees' and partners' total direct salary cost will be increased by the premium customarily paid by 

other organizations for work at that location. 

Time spent in either local or inter-city travei, when travel is in the interest of the work, will be charged for in accordance with the foregoing 

schedule; when traveling by public carrier, a maximum charge of eight hours per day will be made. 

EQUIPMENT CHARGES 
Computer control of project costs will be billed at a rate of S1.25 per each S50 of job charges. Other Dames & Moore 
equipment, if used, will be billed at the rates noted in the Appendix. 

OTHER SERVICES AND SUPPLIES 
Charges for services, equipment and facilities not furnished directly by Dames St Moore, and any unusual items of expense 
not customarily incurred in our normal operations, are computed as follows: 
Cost plus 10 percent includes I hipping charges, subsistence, transportation, printing and reproduction, long distance communication, 

miscellaneous supplies and rentals. 

Cost plus 15 percent includes surveying services, land drilling equipment, construction equipment, testing laboratories, contract labor. 

Cost pius 25 percent includes aircraft, watcreraft, helicopter and marine drilling equipment. 

BILLING 
Statements will be issued every four weeks, payable upon receipt, unless otherwise agreed. 
Interest of 1VK& per month (but not exceeding the maximum rate allowable by law) win be payable on any amounts not paid within 50 
days, payment thereafter to be applied first to accrued interest end then to the principal unpaid amount. Any attorney 1 fees or other costs 

incurred in collecting any delinquent amount shall be paid by the QenL 

In the event that the Client requests termination of the work prior to eomoletion of a report, we reserve the right to complete such analyses 
and records as are neeessarv to place our files in order and, where considered by us necessary to protect our protessionalI reputation. to 
cemoiete a resort on the work performed to date. A teanination charge to cover the cost thereof m an amount not to exceed 30 percent of 

ail charges incurred up to the date of the stoppage of the work may. at the discretion of Dames St Moore, be made. 

Rates are subject to change upon notification. 

WARRANTY AND LIABILITY 
patw« St Moore warrants that our services are performed, within the limits prescribed by our Clients, with the usual 
thoroughness and competence of the engineering profession. No other warranty or representation, either expressed or 
implied, is included or intended in our proposals, contraca or reports. 
Our liaoilitv to the Gient for injury or damage to persons or property wising out of work performed for the Client and for 
which legal liability may be found to rest upon us. other than for professional errors and omissions, wui be umited to our 
aeneral liability insurance coverage, which we maintain in iimia in excess of S3.000.000. For any damage on account ot 
any error, omission or other professional negligence, our liability will be limited to a sum not to exceed S. 0.000 or our 
fee whichever is greater. In the event that the dent does not wish to limit our protessional haoUity to tnis sum, we will 
waive this limitation uoon the dent's written request provided that file Cleat agrees to pay tor this waiver an additional 
consideration of 556 of'our total fee or S500. whichever is greater. 
In the event the Client a claim against Dames & Moore, at law or otherwise, for any alleged error, omission or other act arising out of 
the performinra X ̂fessionai secern, and the Client fails to prove such derm, then the Clleni shall pay all.costs, including attorney'! 

fees, incurred by Dames & Moore in defending itself against the claim. 
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January 3 1 ,  1 9 8 0  

Mr. George Tamaro 
Vice President & Chief Engineer 
1C0S Corporation of America 
* West 58th Street 
Hew York, New York 10019 

Dear Mr. Tamaro: 

» «sra*5 

slurry wall wi^ *nd " 9eo,°?Ic,cro« section of the site. The 

^ J B f i £ S € ^ 3 S & ? S 3 J s s » >  

Please consider the following budget price options: 

• the wall is 70 feet deep; 

" the wall is 120 feet deep; 

- regular bentonite is utilized; and 

" TSlV h*"*®?}" and/°r additives are used to compensate 
MnlfLSSIi negative effects of the organic and Inor-. 
game contaminants that are present in the groundwater. 

v  
\ 
\ \ 
\ 



Mr. George Tamaro 
January 31, ig80 
Page 2 

The dimensions of the slurry cutoff wall are: 

A) Oepth 70 feet, length J»300 feet, width 3 feet or depending 
on the bucket and/or clamshell you propose to use, lateral 
surface area 300,000 square feet. 

I) Depth 120 feet, same length and width, lateral surface is 
516,000 square feet. 

If you have any questions, please contact us. 

Very truly yours, 

DAMES & M00AE 

Joseph Minster 
Senior Hydrogeologist 

JM/js 

Enclosures - Plate 1 
- Plate 2 



February 11, 1980 

Mr. Josef Strauber, President 
Engineering Drilling Company 
318-A Windsor Road 
Robbinsville, N. J. 08691 

Dear Mr. Strauber: 

We appreciate your positive telephone response to our request for 
budget price for the installation of veils as one of the options we are pres 
ently considering in a ground water protection plan investigation. The site 
is located in Middlesex County, New Jersey. 

Please consider two types of wells: 

Type I. (1000 gpm well) 

- depth: up to 100 feet 
- screen: 

(a) material: Johnson Irrigator 
(b) diameter: 12 inches 
(c) length of perforated portion: SO feet 
(d) length of blank steel casing: 50 feet 
(e) slot width: 0.03 inch 

- the screen will be installed in an 18 to 24 inch hole and sur
rounded with a gravel pack (Morrie sand). 

- pump: capacity - 1000 gpm at 
head - 120 feet 

diameter « 10 inches 

Type II. (100 gpm well) v 

- depth: 50 feet 
- screen: 

(a) material: PVC Schedule 40 
(b) diameter: 8 inches 
(c) length of perforated portion: 30 feet 
(d) length of PVC blank casing: 20 feet 
(e) slot width: 0.03 inch 



Mr. Josef Strauber, President 
February 11, 1980 
Page 2 

- the screen will be installed in a 12 to 16 inch hole and sur
rounded with a gravel pack (Morrie sand). 

- pump: capacity • 100 gpm at 
head • 70 feet 

disoeter » 6 inches 

If you have any questions, please contact us. 

Very truly yours 

DAMES & MOORE 

Joseph Minster 
Senior Hydrogeologist 

JM/ht 



GEO-CON INC. P. 0. Box 17380 
Pittsburgh. PA 15235 
Phone (412) 244-8200 EARTHWORK AND FOUNDATION CONTRACTING 

February 18, 1980 

CR5./DLR/ 80.6.158 Project 80-524 

Danes & Moore 
6 Commerce Drive 
Cranford, Hew Jersey 07016 

ATTN: Joseph Minster 

Budget Costs . 
Slurry Cut-off Wall Construction 

Middlesex County. New Jersey 

Gentlemen: 

We appreciate the opportunity to be of service to you 
in connection with this project. Based on the preliminary 
information sent to us, we would suggest budget cost 
figures in the range of $2.75 - $3.00 per v.s.f. for this 
work. These figures incorporate the following assumptions: 

- summer 1980 construction period. 

- soil conditions normal for digging, with 
blow counts in 20-30 range. 

-  pol lu tant  not  ser ious ly  af fec t ing benconi te  
slurry. 

- rail delivery of bulk bentonite to plant site. 

- trench spoil to be used as backfill. 

- good access to work area. 

The prices suggested would apply to either the shallow or 
the deep wall. The larger, deeper project allows for some 
efficiencies In double shifting and absorbs more of our 
fixed costs, so the unit costs are about the same. The 
schedule would be about four months for either scheme. 

EXPERIENCE AND EXPERTISE" 



GEO-CON INC 
EARTHWORK AND FOUNDATION CONTRACTING 

Dames & Moore 2 February 18, 1980 

The prices mentioned Include a natural bentonlte. If 
you desire to use a "treated" bentonlte, the cost could 
Increase. For example, the use of American Colloid's 
Saline Seal 100 would add about $0.50 to the unit cost. 
Our experience Is, that for most pollutants, the same 
end effect can be created by properly designing the 
backfill mix; this sometimes may involve the addition of 
some dry bentonlte to the backfill mix. There are design 
procedures and laboratory tests which will predetermine the 
optimum design if the pollutant is a nasty one. Ve would 
be happy to advise you during this phase of your design 
work, if you so desire. 

Please keep us advised of this project's progress towards 
the construction phase as we would very much like to bid 
this work. Feel free to contact us if you have further 
questions. 

By way of an aside, our District Manager in Dallas, 
George Koelling, has Informed me that he has been in 
contact with you and Louis Stern concerning projects at 
Kennedy airport, in Virginia and another one in New Jersey. 
If we could provide any assistance with respect to these 
projects, please feel free to contact us. 

Sincerely, 

CRR/dlr 



February 14, 1980 

Mr. Christopher R. Ryan 
President 
Geo-Con, Inc. 
P.O. Box 17380 
Pittsburgh, PA 15235 

Dear Mr. Ryan: 

We appreciate your positive telephone response to our request for 
a budget price for the ins tallation of a perimeter slurry cutoff wall as one 
of the options we are presently considering in a groundwater protection plan 
investigation. The site is located in Middlesex County, New Jersey. 

Enclosed is a plan and a geologic cross section of the site. The 
slurry wall will have to twice cross an existing sewer, the functioning of which 
cannot be discontinued. From our telephone conversation we understand that 
this will not affect the continuity and integrity of the slurry cutoff wall. 

Some trees will have to be cut down and some grading will be necessary 
to provide adequate conditions for your equipment and operation. Water for ben
tonite mixing is assumed to be available. 

Please consider the following budget price options: 

~ the wall is 70 feet deep; 

' ~ the wall is 120 feet deep; 

~ regular bentonite is utilized; and 

~ special bentonite and/or additives are used to compensate 
for the possible negative effects of the organic and inor
ganic contaminants that are present in the groundwater. 



Mr. Christopher R. Ryan 
February 14, 1980 
Page -2-

The dimensions of the slurry cutoff wall are: 

A. Depth 70 feet, length 4300 feet, width 3 feet or depending 
on the bucket and/or clamshell you propose to use, lateral 
surface area 300,000 square feet. 

Bo Depth 120 feet, same length and width, lateral surface is 
516,000 square feet. 

If you have any questions, please contact us. 

Very truly yours 

DAMES & MOORE 

Joseph Minster 
Senior Hydrogeologist 

JM:bet . 
Enclosure 



George Tamaro. PE. 
Oiief Engineer 

Tel: 212688 9216 
Taex: 128263 

February 22, 1980 

Mr. Joseph Minster 
Senior Hydrogeologist 
DAMES & MOORE 
6 Commerce Drive 
Cranford, New Jersey 07016 
Dear Mr. Minster: 
In response to your letter request of January 31, 1980, 
we have reviewed the plans and a geological cross section 
of the site located in Middlesex County, New Jersey for 
the possibility of constructing either a 70' deep slurry 
trench or 120' deep slurry trench. 
In accordance with your request we have prepared budget 
estimates-for both depths utilizing both a regular ben
tonite and a special chemical resistant bentonite. Our 
budget estimate is based on a projected length of 4,300' 
of approximately 5' wide trench. Our budget price for a 
70' deep trench utilizing conventional bentonite is $3.30 
a square foot and utilizing the special bentonite is $4.30 
a square foot. Our budget price for a 120' deep trench 
with conventional bentonite is $7.00 a square foot and 
utilizing the Special bentonite is $8.20 a square foot. 
Hoping that this information will be of use to you in your 
evaluation of the slurry trench solution for the problems at the site, we remain 

Very truly yours, 

X George'' Tamaro 
Chief Engineer 

GT:jmb 

^tenretf Slurry Wails = Sluiry Trencnes = Drilling 3 Grouting : Soree Piles -s i*aac Searing Elements 3 TieoacK Ancfters 



JOSEF STRAUBER, President BORINGS 
M. STRAUBER. Tourer WAMONO 

ROCK CORING 
SPECIFICATION SAMPLING 

ENGINEERING DRILLING COMPANY 
318-A WINDSOR ROAD •  RD. 1 ,  ROBBINSVIILE.  N.  J .  08691 

TELEPHONE- (609) 448-4472 

February 21,1930 
Mr. Joseph Minster 
Jair.es and Moors 
6 Commerce Drive 
Cranford, New Jersey 07016 

Beply to Feb.11,1980 letter --- Prices on wells and pumps. 
Type £ Mobilization and demobilization $500.00 

Well up to 100' drilling 18' to 21;' diameter 
hole and installing 12" steel pipe 62.00/lf $6200.00 
Steel pipe 12" x 50' 25.00/lf $1250.00 
Johnson irrigator screen 50' $2i;00.0Q 
Morrie Sand $300.00 
Development , pumping test, installation of 

screen and pipe 30 hrs.100.00 $3000.00 
Revert 10 bags 60.00 $600.00 
ij-Ohp. submersible pump 10S 2 AH $3337*00 
8" Discharge pipe 100' steel $2220.00 
Control box $250.00 

Pigtail and wire #1; $i;00«00 

Aprox. mlsalanious charge for fittings $500.00 
Labor to install pump $1200.00 

Price holding 60 days 

$22,157.00 

SUBSURFACE INVESTIGATION SERVICE AVAILABLE THROUGHOUT THE UNITED STATES 



JOSEF STRAUBER. President SOU BORINGS 
M. STRAUBER, Treasurer OIAMONO CORE OSIUINO 

WATER WQ1S 
ROCX CORING 

SPECIFICATION SAMPUNG 

ENGINEERING DRILLING COMPANY 
318-A WINDSOR ROAD •  RD. 1 .  ROBBINSVIUE, N.  J .  08691 

TELEPHONE: (609) 448-4473 

February 21,1930 

Type II Well 
Mobilization and demobilization $500.00 
Drilling 12" to 16" diameter hole up to 50' 52.00/lf 
and installing 8" pipe " $2600.00 
8" PVC caSing sehedual IfO 20' $6.00 3120.00 
Screen 30' 30.00/lf $900.00 
Morrie Sand $215.00 
Installation pipe and screen lOhrs. 100.00 $1000.00 
Development 6 hrs. 100.00 $600.00 
Revert 6 bags $360.00 
7k to. submersible pump $21;00.00 
2*s" Steel pipe 50' 3.00/lf $150.00 
Control Box $225*00 Electric wire 120.00 
Well seal $3k.00 
Sate Valve $38.00 
Hissolanious parts $200.00 
Labor to install pump 3800.00 
Prices holing 60 days 

$10,232.00 
Thank you 

Josef Strauber 
President 

SUBSURFACE INVESTIGATION SERVICE AVAILABLE THROUGHOUT THE UNITED STATES 



Corporation ot America 

Four West Fifty-Eigntn Street George Tamaro. P£. 7el 212'638 9216 
New Mom. New Morn 50019 Chief Engineer Telex: 128253 

February 22, 1980 

Mr. Joseph Minster 
Senior Hydrogeologist 
DAMES & MOORE 
6 Commerce Drive 
Cranford, New Jersey 07016 
Dear Mr. Minster: 
In response to your letter request of January 31, 1980, 
we have reviewed the plans and a geological cross section 
of the site located in Middlesex County, New Jersey for 
the possibility of constructing either a 70' deep slurry 
trench or 120' deep slurry trench. 
In accordance with your request we have prepared budget 
estimates for both depths utilizing both a regular ben-
tonite and a special chemical resistant bentonite. Our 
budget estimate is based on a projected length of 4,300* 
of approximately 5' wide trench. Our budget price for a 
70' deep trench utilizing conventional bentonite is $3.30 
a square foot and utilizing the special bentonite is $4.30 
a square foot. Our budget price for a 120* deep trench 
with conventional bentonite is $7.00 a square foot and 
utilizing the special bentonite is $8.20 a square foot. 
Hoping that this information will be of use to you in your 
evaluation of the slurry trench solution for the problems 
at the site, we remain 

Very truly yours v-"-"' 
' r s . / 

GTsjmb 

s' George'' Tamaro 
Chief Engineer 

Patented Slurry Walls - Slurry Trencnes - Dnii:ng - Grouting : Sored P'les - Load Searing Elements - Teoacx Ancnors 



H E S S  B R O T H E R S ,  I N C .  
C O N T R A C T O R S  &  E N G I N E E R S  

POST OFFICE BOX A PARUN. N. J. 088S9 

March 7, 1980 AREA CODE 201 
7 2 1 - 1 8 0 0  

Dames and Moore 
6 Commerce Drive 
Cranford, Heir Jersey 0701)6 

Attention: Mr. James Minster 
Senior Hydrologist 

Be: Budget Estimate for Channel 
Construction and Dredging of 
Pond in Sarreville. Nev Jersey 

Gentlemen: 

In accordance vith your request, ve submit the following budget estimate 
for the channel construction, pond dredging and related vorit as described 
hereinafter. 

A. Constrict nev channel, 3,000 L. F. in length, 15' vide at the 
bottom vith b:l side slopes. The channel invert at the upper 
end will be at approximate elevation 20.0 and at the lov end 
elevation 15.0. Material excavated from the channel will be 
disposed of off the site by Bess Brothers, Inc. Cleaning 
required for the nev channel vill be Included in the vorfc. 

B. Excavate contaminated material from the existing stream, approx. 
500' in length. The material la to be excavated approx. 60' vide 
and 3' in depth. This contaminated material vill be dumped in 
the existing pond to be later removed by hydraulic dredge. 

C. Backfill the existing stream to the elevation of the surrounding 
ground after work described in paragraph "B" has been completed. 

D. Remove contaminated material from the bottom of the smaller 
existing pond, vest of the large pond. This pond is approx. 
1,300' in length and approx. 150' vide. The contaminated 
material vill be removed to a depth of approx. 3'- This 
contaminated material vill be dumped into the large pond 
for later removal by hydraulic dredge. 

It is estimated that the work described in Items A, 3, C & D 
above could be accomplished for approximately $750,000.00. 



HESS BROTHERS,  INC .  

Page 2 
March 7, 1980 
Danes & Moore 
Mr, J. Minster 
Budget Estimate for 
Channel Const. & Dredging 
of Pond in SayreviUe, H.J. 

E. As an alternate* 6" thick reinforced concrete channel 
for the hottos and sides of the nev could he constructed 
for the additional amount of approximately $1*200,000.00. 

Shis estimate is based upon current costs and vages as of April 1, 1980. 
If the work is started after that date* ve estimate that escalation costs of 
at least If per month should be added to our budget estimate. 

Please feel free to call us if ve can be of any further assistance. 

Very truly yours* 

EESS BROTHERS, IHC 

RioUWU V. "UikS{9 

General Superintendent 
RCW/esq 
ce: J. Veils 



February 14, 1980 

Mr. Christopher R. Ryan 
President 
Geo-Con, Inc. 
P.O. Box 17380 
Pittsburgh, PA 15235 

Dear Mr. Ryan: 

We appreciate your positive telephone response to our request for 
a budget price for the installation of a perimeter slurry cutoff vail as one 
of the options we are presently considering in a groundwater protection plan 
investigation. The site is located in Middlesex County, New Jersey. 

Enclosed is a plan and a geologic cross section of the site. The 
slurry wall will have to twice cross an existing sewer, the functioning of which 
cannot be discontinued. From our telephone conversation we understand that 
this will not affect the continuity and integrity of the slurry cutoff wall. 

Some trees will have to be cut down and some grading will be necessary 
to provide adequate conditions for your equipment and operation. Water for ben-
tonite mixing is assumed to be available. 

Please consider the following budget price options: 

the wall is 70 feet deep; 

~ the wall is 120 feet deep; 

~ regular bentonite is utilized; and 

~ special bentonite and/or additives are used to compensate 
for the possible negative effects of the organic and inor
ganic contaminants that are present in the groundwater. 



Mr. Christopher R. Ryan-
February 14, 1980 
Page -2" 

The dimensions of the slurry cutoff wall are: 

A. Depth 70 feet, length 4300 feet, width 3 feet or depending 
on the bucket and/or clamshell you propose to use, lateral 
surface area 300,000 square feet. 

B. Depth 120 feet, same length and width, lateral surface is 
515,000 square feet. 

If you have any questions, please contact us. 

Very truly yours 

DAMES & MOORE 

Joseph Minster 
Senior Hydrogeologist 

JM:bet 
Enclosure 



GEO-CON INC. Pittsburgh, PA 15235 
EARTHWORK AND FOUNDATION CONTRACTING Phone (412) 244*8200 

Feb-ruary 18, 1980 

CR&/DL&/80.G.158 Project 80—524 

Dames & Moore 
6 Commerce Drive 
Cranford, New Jersey 07016 

ATTN: Joseph Minster 

Budget Costs 
Slurry Cut-off Wall Construction 

Middlesex County. New Jersey 

Gentlemen: 

We appreciate the opportunity to be of service to you 
in connection with this project. Based on the preliminary 
information sent to us, we would suggest budget cost 
figures in the range of $2.75 - $3.00 per v.s.f. for this 
work. These figures incorporate the following assumptions: 

- summer 1980 construction period. 

- soil conditions normal for digging, with 
blow counts in 20-30 range. 

- pollutant not seriously affecting bentonite 
slurry. 

- rail delivery of bulk bentonite to plant site. 

- trench spoil to be used as backfill. 

- good access to work area. 

The prices suggested would apply to either the shallow or 
the deep wall. The larger, deeper project allows for some 
efficiencies 1A double shifting and absorbs more of our 
fixed costs, so the unit costs are about the same. The 
schedule would be about four months for either scheme. 

"EXPERIENCE AND EXPERTISE" 



GEO-CON INC. 
EARTHWORK AND FOUNDATION CONTRACTING 

Danes & Moore 2 February 18, 1980 

The prices mentioned include a natural bentonite. If 
you desire to use a "treated" bentonite, the cost could 
increase. For example, the use of American Colloid's 
Saline Seal 100 vould add about $0.50 to the unit cost. 
Our experience is, that for most pollutants, the same 
end effect can be created by properly designing the 
backfill mix; this sometimes may involve the addition of 
some dry bentonite to the backfill mix. There are design 
procedures and laboratory tests which will predetermine the 
optimum design if the pollutant is a nasty one. We would 
be happy to advise you during this phase of your design 
work, if you so desire. 

Flease keep us advised of this project's progress towards 
the construction phase as we would very much like to bid 
this work. Feel free to contact us if you have further 
questions. 

By way of an aside, our District Manager in Dallas, 
George Koelllng, has informed me that he has been in 
contact with you and Louis Stern concerning projects at 
Kennedy airport, in Virginia and another one in New Jersey. 
If we eould provide any assistance with respect to these 
projects, 'please feel free to contact us. 

Sincerely, 

CRR/dlr 



ANCILLIARY CORRESPONDENCE (ENGINEERING) 



OFFICE MEMORANDUM CRANFORO 

To: 

ACTION 

B. Archer 
INFO 

CR '! File: Job No. 11513-001 
Superior Court 

1 
I X-Ref: 
T 

J2«£i August 2fl leftq 

From: E. Kendriek m Reply Required Bv: 

Subject: Superior Court - Documentation - Your Hemp 8/27/80 

Reference(s): 

•K x 1, haV® receIved verbal quotes for materials on equipment from 
the following: 

Kelly Klosures 
Fremont, Nebraska 

Modern Transportation 
So. Kearny, N.J. 

Mixco 
Bronxville, N.Y. 

Staff industries 
Montclair, N.J. 

Worthington Pumps 
Harrison, N.J. 

Burdie Associates 
Washington Township, N.J. 

Pre-fab Buildings 

Ocean Disposal of Slodge 

Lightnin Mixers 6 Chemical Feed Units 

Impervious Membrane 
(plastic liner) for aeration lagoon 

Pumps - Liquid & Sludge 

Pumps 

Copies of above are attached. 

I. Remsen secured the following verbal quotes: 

Permutit Co. 
Paramus, N.J. 

Infilco Degremont, Inc. 
North Plainfield, N.J. 

Wallace S Tiernan 
Belleville, N.J. 

Carbon Units, Clarifier 
Sand Filters 

Clarifier, Sand Filter 
Carbon Units 

Chemical feed system 

M4.7. 

ROUTING 

mmis a Moam 



Superior Court - Documentation 
Your Memo 6/27/60 

Attached are also copies of miscellaneous letters re water or air pollution 
control requirements: 

B. Archer to E. Post, N.J. Dept. Environmental Protection dated 12/28/75 
and 3/5/80. 

E. Post to B. Archer dated 3/11/80. 

E. Kendrick to S. Seid, Middlesex County Sewerage Authority dated 3/21/80. 

S. Seid to I. Remsen dated 4/18/80 reply to #3. 

E. Kendrick to E. Regna, U.S.E.P.A. re ocean dumping dated 3/19/80. 

1. Remsen to E. Mancini, N.J. D.E.P. re air discharge dated 5/10/80. 

M. Polakovie, N.J. D.E.P. reply to #8 dated 6/9/80. 

CEC0S to Remsen dated 4/14/80 re waste disposal. 



Westvaco 
Chemical Division 

June 25, 1980 

Mr. I. B. Remsen 
Dames and Moore 
6 Commerce Drive 
Canford, NJ 07016 

Dear Mr. Remsen: 

As you have requested, I have enclosed several cost estimates for Westvaco 
Fluid Bed Granular Carbon Regeneration Systems. These cost estimates are 
based on capacity considerations. As such, they are ballpark estimates of 
capital costs including installation. The actual cost and individual de
sign of a system would be developed in our Process Design Study. 

The components of a system are the same as in my letter to you dated 
March 4, 1980. The estimated capital costs for the several capacities 
we have discussed are as follows: 

Estimated operating cost for Westvaco Fluid Bed Regeneration Systems of 
this size would be: 

Figured in the operating costs are makeup carbon at 5S,labor at 1.5 hours 
per shift, maintenance at 1% .of capital cost, fuel at 2,000 BTU's per 
pound GAC, electricity at 0.06 KWH per pound GAC, steam at 0.75 pounds 
per pound of GAC, and indirect costs such as depreciation, insurance, taxes, 
administration and other overhead. 

Westvaco also provides Modular Adsorption Column Systems. These systems 
employ a ccuntercurrent pulse bed adsorption column for maximum efficiency. 
They are 10 feet in diameter with 18 foot straight sidewalls and hold ap
proximately 40,000 lbs. of granular carbon. They are well suited for 
handling synthetic organics removal -from groundwater and many industrial 
waste applications. Literature will be available shortly. / 

Rated Capacity Capital Cost 

5 ton per day 
15 ton per day 
40 ton per day 
50 ton per day 

$1,050,000 
$1,300,000 
$1,600,000 
$1,900,000 

5 TPD 
15 TPD 
40 TPD 
50 TPD 

114/1b GAC 
84/lb GAC 
74/1 b GAC 
74/1b GAC 

Carbon Sales Department 
Covington, Virginia 24426 
Telephone: 703-962-1121 • 



Mr, L B. Remsen 
Page 2 
June 25, 1980 

We look forward to future discussions of your potential carbon applications. 
If you have further questions, please call us at 703-962-1121. 

Sincerely, 
1 i /"> 

Leonard R. Lindstrom 
Systems Sales Representative 

WBC/LRL/bgp 



Westvaco 
Chemical Division 

March 4, 1980 

I. B. Remsen 
Dames & Moore 
6 Consnerce Drive 
Cranford, NJ 07016 

Dear Mr. Remsen: 

Westvaco Corporation, the oldest manufacturer of activated carbons in 
the U.S., also supplies carbon adsorption and regeneration systems. 
Dr. Michael Massey of our Carbon Systems Group has requested that I 
send the following Information to you. This includes several brochures, 
product bulletins and estimates of capital and operatino costs for the 
applications you discussed with Dr. Massey last week. 

Westvaco can provide a turnkey total carbon system for the treatment of 
industrial waste water and many in process streams. As you requested 
information primarily on Westvaco's Fluid Bed Regeneration System, I will 
save mention of adsorption columns till a later date. 

From an economic standpoint, there are four general design alternatives 
for a carbon system; buying virgin carbon and disposing of the spent car
bon, using a carbon leasing service, contracting off-site custom regen
eration and operating an on-site regeneration system. As you can see on 
the enclosed comparative graph, operating your own on-site regenerator 
as part of a total carbon system is the most cost effective alternative 
when you use one ton or more of carbon per day. Operating costs per 
pound of carbon for an on-site regeneration system can be as low as 7t 
while virgin carbon used in waste treatment lists in the 70+4 per pound. 
An on-site system usually has a payback of less than 2H years compared 
to a carton lease service (considering capital and operating costs versus 
lease costs). 

In addition to economic benefits, an on-site regeneration system has 
major operational benefits as well. Several of these are: 

I'oh 
1. Having control of your own density; you do not need to depend 

on outside regeneration service to keep you in compliance. 
You would control this important part of your plant process. 

2. A competitive market to supply makeup carbon would be available 
with an on-site total carbon system. 

3. With a total carbon system you would cut your shipments of carbon 
by 952. Only 52 makeup carbon into the system would be needed 
rather than all the service carbon and associated water. This 
saves loading and unloading time and trouble 1n addition to 
freight costs. 

Carbon Sales Department 
Covington. Virginia 24426 
Telephone: 703-962-1121 



ECONOMICS of CARBON TREATMENT DESIGN ALTERNATIVES 

granular carbon exhaustion rate ( pounds per day ) 
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4. With an on-site fluid bed regenerator, you can produce higher 
quality regenerated carbon for your specific needs with a 
much greater adsorption efficiency than service carbon. This 
extends adsorption column life and gives improved removal of 
contaminants. 

Westvaco's Fluid Bed Regeneration System 1s so advanced and efficient 1t out
performs all other thermal regeneration systems. The fluid bed offers a 50? 
or better fuel savings compared to other furnaces. This important benefit 
1s documented 1n the enclosed report, Energy Savings bv Fluid Bed Reqenpratlnn 
of Granular Activated Carbon. Maintenance requirements for the flin'3 bed are 
minimal oecause there are no self-supporting refractory or internal moving 
Parts as in a multiple-hearth furnace. These and other dramatic improvements 
over traditional technology are described 1n the enclosed brochure. 

We based the following costs estimates of the capacities you reouested. The 
actual cost of a system would be developed 1n a phase of our process design 
program. Our best current estimates of the Installed costs for the two re
generation systems you Inquired about are: 

Rated Capacity - 1 ton per day 
Price - $800,000 

Rated Capacity - 8 tons per day 
Price - $1,150,000 

The components of the fluid bed regeneration system Include: 

A. A two stage Fluid Bed Regeneration Furnace complete with 
refractory lining, gas distributor plates, dual fuel 
burners and controls, air blower, and other auxiliary 
equipment. 

B. Spent carbon and regenerated carbon storage tanks; 
carbon transfer piping and eductors from spent tank to 
dewaterlng screw and from quench tank to regenerated 
tank. • 

C. Dewaterlng screw conveyor, feed duct to drying stage, 
rotary air lock and transfer duct between drying and 
regeneration stage. 

D. Regenerated product discharge chute and water quench 
tank. 

E. Water scrubbing system for particulate control, exhaust 
fan, off-gaS ductwork and exhaust stack. 

F. Complete instrument package with local control panel. 
Instrumentation will be Included for monitoring and 
controlling regeneration and drying temperatures, 
fluidizlng gas flow rates for regeneration and drying, 



I. B. Remsen 
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March 4, 1980 

Internal inceneratlon temperature, excess oxygen concentrations, 
and furnace draft. A multipoint temperature recorder 1s Included 
along with gages for Indicating system pressures. An alarm sys
tem for key conditions and parameters 1s also included. 

The price does not include any foundations, buildings or remote Instrumentation. 
The material of construction for key auxiliary components in contact with car
bon or off-gas 1s to be T316L stainless steel. The price is based upon West-
vaco's standard materials of construction for the regeneration furnace itself. 
Also included in the price are the services of a Westvaco engineer for a 
period of four weeks to assist in operator training, equipment check-out, 
refractory heat cure and start-up assistance. 

Estimated operating, costs for a Westvaco Fluid Bed Regeneration System would 
be about 184/1b. of carbon for a 1 ton per day system and about 94/1b. for a 
8 ton per day system. These rough estimates include direct and indirect costs 
such as depreciation and 5% makeup carbon. 

* 

A thorough testing program is required to obtain final design data for a 
Westvaco Fluid Bed Regenerator. This program is vital in order to design a 
system to meet your specific requirements relating to furnace capacity and 
optimization of regenerated carbon quality. In addition, the data will pro
vide a firm basis for estimating utility requirements and carbqn losses through 
the furnace. 

An initial evaluation phase develops preliminary design, sizing and cost data. 

We look forward to future discussions of our process design program and of 
Westvaco's Fluid Bed Regeneration System for your possible applications. 
Westvaco is the only company that can provide both activated carbons and 
adsorption/regeneration systems. Our proven technical abilities and staff 
back up these products. If you have any questions, please call us at 
703-962-1121. 

Leonard R. Limlstrom 
Systems Sales Representative 

LRL/bgp 
Enclosures 

ec: M. L. Massey 



2451 Stemmons Freeway • Dallas. Texas 75207 • (AC 214) 630-7511 

March 17, 1980 

Mr. IB. Remsen 
Dames & Moore 
6 Commerce Drive 
Cranford, NJ 07016 

Dear Mr. Remsen: 

Enclosed are three (3) Preliminary Design Submittals for this 
project. Each system includes all equipment shown on the enclosed Equip
ment List. 

Materials of construction meet nominal conditions for carbon regen
eration environments. Corrosive environments or adsorbed materials nay 
necessitate use of different materials to attain expected furnace design 
life and performance. If such materials, are required, the purchase prices 
contained in this submittal shall be adjusted accordingly. 

If we maybe of further assistance, please contact us. 

Sincerely 

J. Garr/yWood 
Sales Manager 

JGW/slg 
Enclosure 



(ShircOjInc) 
CARBON REGENERATION . 

PRELIMINARY DESIGN SUBMITTAL 
DATE .* 3/17/80 
CASE NO. 1 

PLANT; t; mM^/nav 
CARBON TYPE; RPANIII  AR AHrmrrn raPRnw (car) 
ADSORBED MATERIAL! 
SPENT CARBON LOADING (LBS. ADSORBED/LB. CARBON); , 

CARBON FEED! 
Dry Spent Carbon: 5A5 Lb/Hr 

Solids Concent; «,n Z 

Regenerated Carhon; 1Q8 Lb/Hr 

PROPOSED SIZING! 
Overall Length: an fl Feet 

Overall Width; fi.n Feet 

POWER REQUIREMENTS: 
Hour(s) Start-up 1 n . 788 KW 

For Process: •Kin KW 

For Afterburner: m KW 

For Motors: in KW 

Total Hourly Op era cine Power: dlfl KW 

TOTAL INSTALLED UNIT PRICE: $900,000 

ESTIMATED EQUIPMENT DELIVERY: 12 MONTHS FROM RECEIPT OF APPROVED SUBMITTAL DRAWINGS 



CShircOjInc) 
CARBON REGENERATION 

PRELIMINARY DESIGN SUBMITTAL 
DATE: 3/17/80 

CASE NO. 2 

PLANT ™ Tnwc/n/iv 

CARBON TYPE: RRAMIII  AB AfTTVflTrn r f lPROM fR&rv 

ADSORBED MATERIAL: ' 
SPENT CARBON LOADING (LBS, ADSORBED/LB. CARBON): n I 

CARBON FEED: 
Dry Spent Carbon: Lb/Hr 

Solids Content: 5Q % 

Regenerated Carbon: Ilft7 P Lb/Hr 

PROPOSED SIZING: 
Overall Length: M n Feet 

Overall Width: Feet 

POWER REQUIREMENTS: 
Hour(s) Start-up 1 5 . ggg KW 

For Process: HOC . KW 

For Afterburner: pc KW 

For Motors: ic KW 

Total Hourly Operating Power: net KW 

TOTAL INSTALLED UNIT PRICE: S 1.275.000 

ESTIMATED EQUIPMENT DELIVERY: 12 MONTHS FROM RECEIPT OF APPROVED SUBMITTAL DRAWINGS 



/<V: 
^C.. ' 

CShircOjInc) 
CARBON REGENERATION 

PRELIMINARY DESIGN SUBMITTAL 
DATE: 3/17/80 
CASE NO 3 

(40 TPD) 

PLANT: 40 TONS/DAY 
CARBON TYPE: GRANULAR ACTIVATED CARBON (GAC) 

ADSORBED MATERIAL: 
SPENT CARBON LOADING (LBS. ADSORBED/LB. CARBON): 
NUMBER OF UNITS: 
CARBON FEED: " 
(PER FURNACE) Dry Spent Carbon: 

Solids Content: 
-0153-

40-

Regenerated Carbon: 

PROPOSED SIZING: 
(PER FURNACE) 

POWER REQUIREMENTS: 
(PER FURNACE) 

2&JL 

0.30 

Lb/Hr 

Lb/Hr 

Feet 

Overall Width: fl.fj Feet 

Hour(s) Start-up 1,5 . KW 

For Proeess: iA7n KW 

For Afterburner: KW 

For Motors: KW 

Total Hourly Operating Power: KW 

TOTAL INSTALLED UNIT PRICE: $ 2,6QO.ooo 

ESTIMATED EQUIPMENT DELIVERY: 12 MONTHS FROM RECEIPT OF APPROVED 
SUBMITTAL 0RAWINGS 



CShircoJncJ 

CARBON REGENERATION 
equipment LIST 

project ; Dames & Moorf 

DATE: 3/17/80 

CASE NO. 

CARBON REGENERATOR (s) 
GLOBAR POWER CENTERS 
MOTOR CONTROL CENTER 

INSTRUMENTATION PACKAGE 
AFTERBURNER (s) 
QUENCH TANK (s) 

DEWATERING FEED SCREW (s) 
AIR POLLUTION ABATEMENT SYSTEM 

EQUIPMENT INSTALLATION 



DAMES 2 MOORE CASE 1 3/13/90 

CAPITAL COSTt OPERATION* AND MAINTENANCE DATA I 

CAPACITY I 

IB/HR : 41?,2 

LB/DAY ! 10061.5 

LB/YR ! 3662400.0 

NO. AND SI2E OF UNIT(S) • t UNIT(3) - 6.0 FT WIDE X 40.0 FT LONG 

OPERATING SCHEDULE I 24.0 HRS/DAY? 7.0 DAYS.'WEEK* 52.0 WEEKS/YEAR 

ESTIMATED CAPITAL COST i  

EQUIPMENT i  9000000 . 

l»V •• 

"OPERATING COST i  

ELECTRICAL POWER ? 3760000.0 KWH/YR 
i t  .0300/KWH) 

A ,\Vf SCRUBBER WATER t 48000000.0 GAL/YR 
it  *3000/1000 GAL) 

OPERATING LABOR J 
(flO.OO/HR) 

2194,0 HRS/YR 

* 112800.OO/YR 

t 14400.OO/YR 

$ 21940.OO/YR 

MAINTENANCE COST 

"MAINTENANCE LABOR I 
U10.00/HR) 

728.0 HRS/YR 
7» W*.* 

MAINTENANCE MATERIALS • 

MAKEUP CARBON * 183120.0 LB/YR 
(5,0PCT LOSS AT * ,75/LB) 

t 7280.OO/YR 

* 33000.00/YR 

* 137400.OO/YR 



COST PER POUND OF REGENERATED CARBON < 

CAPITAL COST/LB i 1.0614 C/LB 
AMORTIZED OVER H YRS 
AT 9.09 FCT 

OPERATING COST/LB : 

ELECTRIC POWER J 2.78S7c/LB 

SCRUBBER WATER J .3901 /LB 

OPERATING LABOR J .2000 /LB 

MAINTENANCE COST/LB : 

MAINTENANCE LABOR : 

MAINTENANCE MATL • 

MAKEUP CARBON t 

.0667 /LB 

. 3 5 0 3 C / U  

3.7500"/LB 

TOTAL J 8 . 6 0 4 2  C / L B  



uamils 5 mn.'Pf' CASE 3 3/13/80 

CAPITAL COST. OPERATION * AND MAINTENANCE DATA 

CAPACITY ; 

3334.5 

LB/DAY :  80028.7 

LB /YR J 29130460.8 

NO. AND SIZE OP UKXTCS) • 2 UNIT'S) 0 .5 FT WIDE '( CO • ~T L2UC 

OPERATING SCHEDULE I 24.0 HRS/DAY? 7.0 DATS/UEEK• 52.0 UEEKS/YEflK 

ESTIMATED CAPITAL COST : 

OPERATING COST i 

ELECTRICAL POWER i 26400000.0 KWH/YR * 792000.00/YR 
(f .0300/KWH) 

SCRUBDER WATER I 370000000.0 GAL/YR 1 113400.OO/YR 
<« .3000/1000 GAL) 

OPERATING LABOR S 4348.0 HRS/YR t 43430-OO/YR 
(J10.00/HR) 

MAINTENANCE COST ! 

MAINTENANCE LABOR J  1454.0 HRS/YR t 14540.OO /YR 
<310,00/HR) 

MAINTENANCE MATERIALS t $ 78000.0&'YR 

MAKEUP CARBON : 1454540.0 LB/YR * 109242 0. OO/.YR 
(5.0 PCT LOSS AT i .75/LB) 

EQUIPMENT * 2600000.00 



COST PER POUND OF REGENERATED CARDON : 

CAPITAL COST'LD : 0.8114 t/LB 
AMORTIZED OVER 11 YRS 
A r 9.09 PCT 

OPERATING COST/LB : 

ELECTRIC POWER : 2.7188 C/L3 

SCRUBBER WATER J 0.3893 t/LB 

OPERATING LABOR t 0.1499 C/LB 

MAINTENANCE COST/LB * 

MAINTENANCE LABOR : 0.0499 C/LB 

MAINTENANCE MATL t .2678 t/LB 

MAKEUP PARDON J " 3.7500 t/LB 

TOTAL .i 8.1371 t/LB 



ENVIROTROL /ASI 
ENVIROTROL INC. ADSORPTION SYSTEMS INC. 

H.i. J. R!) 5. S<«icklv. Pcnmylvanu KI4.' P.O. U"\ '87. Mill burn, New Jersey 07041 
Ml TbNhMrt 

February 12, 1980 
Dames and Moore 
12 Commerce Street 
Cranford, New Jersey 

Attention: Mr. Irv Remson 

Dear Mr. Reason, 
Envirotrol/ASZ is pleased to submit this proposal for the design, installation 

and provision of reactivation services for a granular activated carbon adsorption 
system to treat contaminated ground water for the removal of dissolved chlorinated 
hydrocarbons. The installation of an activated carbon adsorption system requires 
specially designed equipment and the necessary expertise to handle, transport and 
reactivate the spent carbon. 

Envirotrol Inc. through association and agreement with Adsorptions Systems 
Inc. (ASZ) offers the necessary blend of systems engineering and reactivation ser
vice to provide, you with a unified complete and cost effective treatment. 

The entire project will be executed in three distinct phases. Phase 1 will 
cover the design engineering, Phase 2 will be the procurement, installation and 
start-up phase while Phase 3 will provide for the initial fill of virgin carbon, 
off-site reactivation of spent carbon and supply of on going reactivated carbon 
needs. Phases 1 and 2 will be provided by ASZ while Phase 3 will be provided by 
Envirotrol. Accordingly your client will enter into seperate agreements for Phases 
1 and 2 with ASZ and for Phase 3 with Envirotrol. Liability for performance for 
Phases 1 and 2 shall be the sole responsibility of ASZ while liability for per
formance for Phase 3 shall be the sole responsibility of Envirotrol Inc.. Your 
client acknowledges and accepts said limitations of liability for performance by 
respective parties. 

As we discussed there are several adsorber configurations that can be empl

oyed to treat the contaminated groundwater. The two configurations presently 
under consideration are: 
Case A 

Three adsorbers operating in series with a storage tank to permit the removal 
of spent carbon and it's replenishment with reactivated carbon utilising one 
trailer per transfer. 

f)v n \ts Kwnhtmv; with «c /7icm/ins 



Case B 

Three adsorbers operating in series with a fourth adsorber in the Stand 

by mode. Removal and replenishment of carbon would entail twn bulk trailers per 

Exhibit A provides you with a general process description of the Adsorption and 
Carbon Reactivation Systems. Exhibit B delineates the responsibilities of ASI, 
Envirotrol and your client. 

ASI's estimate for design, installation and startup of the system is 
$220,000.00 for Case A and $230,000.00 for Case B. At startup Envirotrol will 
supply virgin activated carbon as the initial fill and reactivate the spent carbon 
for return to site on a scheduled basis. Exhibit C presents the project cost 
summary for the two system configurations. Any changes requested during design, 
procurement and construction will be incorporated on the basis of cost plus 15 
percent. 

If this proposal meets with your approval please have your rlient exer
cize acceptance by signing the attached Letter Agreement and this letter in the space 
below. 

Envirotrol/ASI is eager to be of service to you and your client and looks 
forward to working closely with you in solving this water treatment problem. 

transfer. 

Respectfully submitted. 

ADSORPTION SYSTEMS INC. 

Accepted 

ENVIROTROL INC. 

Date George S. Tobias, President 

RN:fflt 
End. 



LETTER AGREEMENT 

Adsorption. Systems, Inc. 
88 Maple Street 
Millbura, N.J. 07041 

Gentlemen: 
hereby authorizes Adsorption Systems, Inc. (AS!) to 

commence Phase 1, the design engineering related to the installation of a gran
ular Activated Carbon Adsorption System at their facility located at . 

. The total design fee for ASI's basic Adsorption 
System is 528,000.00 (Twenty-eight thousand dollars) which shall be billed to 

. on the following basis: - 514,000.00 will 
be paid by to Adsorption Systems, Inc. on commencement 
of work and 514,000.00 will be paid by to Adsorption 
Systems, Inc. on completion of the design. Liability for performance of Phase 1 
shall be the sole responsibility of ASI. . acknowledges 
and accepts said limitations of liability for performance. Any significant changes 

by .• to ASI's systems design shall be billed to -
_________________ on a cost plus 15% basis. ' further 
agrees to use it's best efforts to consummate an agreement for the installation of 
the Adsorption System with ASI and provision of the reactivation services with Envir-
otrol by April 1, 1980. 

In the event that is unable to enter into an agreement 
for the procurement and installation of Adsorption System and reactivation service, 
then will be billed by ASI for work performed, and all 
proprietary technology, confidental information, designs, drawings and specifications 
will remain the property of ASI. 

; agrees to enter into an agreement for non-disclosure 
of confidental information that ; Envirotrol "and ASI may 
divulge to one another in performance of their obligations under this and subsequent 
agreements between them. 

Now therefore, in consideration of the foregoing and the mutual promises 
therein, and ASI agree to be legally bound as of the elate 
and execution of this Agreement. 

ADSORPTION SYSTEMS, INCORPORATED 

By • By 

Title Title 
Oats Date 



EXHIBIT A 

General Process Description 

Case A 
The proposed Adsorption System will consist of three (3) lined carbon steel 

adsorbers. The adsorbers will be cone bottomed pressure vessels outfitted with 
a specially designed underdrain system. The cone bottomed design permits efficient 
removal of spent carbon from the adsorber. Each adsorber will be designed to hold 
20,000 pounds of granular activated carbon and will be rated for 75 psig service. 
In addition to the adsorbers a carbon storage tank will be provided to facilitate 
the removal and replenishment of carbon. 

Process and utility piping will be designed and furnished on a seperate mod
ular assembly. The modular piping assembly, carbon transfer piping and the Adsorp
tion System are installed and interconnected in the field. 

The groundwater will be supplied at a controlled rate (approximately 100 gpm) 
under pressure to the modular piping assembly. Appropriate valve sequencing will 
direct water in a downflow mode through three adsorbers in a sequential series fash-
on. An underdrain system located in the cone bottomed section of the vessels 
collects and conveys the treated water to the subsequent stages and finally to out
fall. 

The lead adsorber (first.bed to contact the water) will remove the majority of 
the dissolved organic pollutants. The intermediate (2nd stage adsorber) and "polish" 
(3rd stage adsorber) will reduce the contaminants to effluent criteria levels. 

After a period of time the carbon in the lead adsorber becomes saturated with 
impurities. This adsorber is taken out of service through valve sequencing. The 
treatment system continues to operate with the remaining two beds in service. The 
spent carbon after water washing to remove the interstitial impurities is discharged 
by pressurising the adsorber with air and pneumatically displacing the spent carbon 
slurry into the empty transfer tank. Reactivated carbon is then transferred as a 
slurry from a bulk trailer to the adsorber. Spent carbon in the trailer tank is 
pneumatically displaced into the same bulk trailer, dewatered in place and returned 
to Envirotrol for reactivation. 

The replenished bed is placed on line as the last oed in the series arrange
ment. This mode of operation permits maximum utilization of the carbon in the lead 
bed prior to reactivation. 

in the reactivation process the adsorbed impurities are votalized off the 
carbon utilizing high temperature and activating gases. 



Case B 
This coni iguration is similar to Case A in operation with the exception that 

four adsorbers are provided. Three adsorbers are in operation in a sequential 
series mode with the fourth adsorber in a standby mode. When the carbon in the 
bed is exhausted; the standby adsorber is placed in service while the carbon in 
the lead bed is replaced. Replacement of the carbon will however require sched
uling two bulk trailers, one to remove and the other to replace carbon, since 
there is no transfer tank. The advantage of this system is the greater safety 
factor as a result of increased on-line carbon capacity should such redundancy 
be desirable. 



EXHIBIT B 

RESPONSIBILITIES OF ASI 
1. Design of foundations, pad drainage and grounding system for Adsorption 

System. 
2. Detailed contract drawings, & specifications for Adsorption System. 

3. Recommendations fcr winterizing system. 
4. Installation of Adsorption System, process, piping and carbon transfer system. 

5. Installation of utility piping within battery limits." • 
6. System operating, maintenance and monitoring manual. 

7. Startup of system and training of operating personnel. 

8. Technical assistance as requested. 

RESPONSIBILITIES OF ENVIROTROL 
1. Supply of virgin Activated Carbon for initial fill. 

2. Off-site reactivation of spent carbon. 
3. Provide on-going reactivated carbon needs as required on a scheduled basis. 

4. Provide make-up carbon as required. 

RESPONSIBILITIES OF CLIENT 
1. - Install equipment foundations, provide site access and drainage. 
2. Supply of specified utilities and water at a controlled rate under pressure 

to the Adsorption System. 
3. Effluent piping from the system to recharge system. 

4. System winterization. 

5. Operation and maintenance of system. 



EXHIBIT C 

PROJECT ECONOMICS 

BASIS 

Operating Factor: - 365 days/year 

Adsorption System Design Capacity: - 175 GPM 

Average System Flow Rate: - 100 GPM 

Estimated Annual Reactivation Requirement: - 240,000 pounds 
Cost Element Case A Case B 
Design Cost $ 28,000 $ 28,000 
Installed Equipment Cost Estimate $192,000 $202,000 
Initial Fill-Virgin Carbon $ 38,400 (60,000 lbs.)* $ 51,200 (80,000 Lbs.) 
Annual Costs: - a) Operating Labor $ 15,000 $ 15,000 

b) Maintenance $ 10,000 $ 10,000 
c) Utilities $ 1,500 $ 1,500 
d) Analytical $ 4,000 $ 4,000 
e) Dep. & Int. $ 46,000** $ 48,000 
f) React. Services $103,000*** $103,000 
g) Carbon Freight $ 16,000**** $ 21,000 
Total Costs - $234,000 $254,000 

Annual Costs with XTC and Dep: $218,000 $237,000 
Annual Costs after Capital Rec.: $172,000 $189,000 

* Subject to prevailing rates at delivery - Price is FOB plant. 
** Capital Recovery assumed as 5 years @ 10%. 
*** Based on 10% makeup carbon and annual use of 240,000 lbs. at $0.43/lb. ($0.43/lb. 

is for 40,000 lb./year minimum and up to 300,000 lbs./year.) For any portion of 
a second 300,000 lbs. in the same year price is $0.42/lb. 

**** Estimated freight costs. Actual freight is subject to prevailing rates at time of 
delivery. 



CARBORUNDUM 

4 \ Delta Cooling "lowers 
114 Clinton Rd., P.O. Box 952, Fairfield, NJ. 07008 

Phone: <201) 227-0300 

QUOTATION 

CUSTOMER: Dames & Moore DATE: February 8, 1980 6 Commerce Drive 
Cranford, N. J, 07016 

A±21! Mr. Edward Kendrick SUBJECT: Cooling tower for: 
Ground water aeration 

commons 
GPM:_450 Hot Water Temp. (It): — Cold Water Temp. (To): — Wet Bulb Temp. (Tvb) 

SELECTION 

Model At-150* Forced draft, counterflov, factory aaseabled 

STANDARD FEATURES 

Seamless polyethylene (LDFE) shell - spiral, one-pleee ABS vet decking and drift 
eliminator - PVC pressurized distribution system - inspection port with removable 
LDPE cover - corrosion resistant centrifugal blower - motor suitable for 230/460/3/60 
operation 

Motor: ODF —_ TEFC X HP 15 

OPnOHAL FEATURES Hot 

Included Included 

PVC Mesh Blower Guard: ED • 
Protects V-belt/pulley area and blower wheel Inlets 
for safety requirements 

Polyethylene Hood: CD El 
Envelops motor/blower assembly for safety 
requirements and added protection from the elements 

Thermostat: 
Controls blower operation during cold weather 
service - Range 20° F to 120° F 

Indoor Sump Tank: 
Gallon Capacity: 

• El 

• a 

' Dia. X Hgt. 
Fittings: Inlet " Overflow " 

Outlet " Drain 
Make-up " 

UANUPA CTUP £P OP ALL • PLASTIC TOWS PS ANO TANKS 



Not 
Included Included 

Basin Anti-Freeze Protection: • . El 
Includes Immersion heater, temperature controller, 
low liquid level cutoff, magnetic contactor, PVC 
bulkhead fittings 

Steel Installation Platform: f~~| f"y"| 
For above grade installation of eooling tower 

Pump System: [ | ["%"} 
GPM Flow: 
TDH: 

Furnished with mechanical seals, and ODP motors, 
3600 RPM, 230/460/3/60 

Prewired Control Panel: . . '• E3 
Includes Nema 12 oil-tight enclosure, pump starter, 
fan starter, 110V control transformer with fuses, 
pump and fan operating lights, pump and fan selector 
switches, fan thermostats, terminal strips, 208/230 
or 460 or 550V, 3 phase. 60 cycle standard 
Std« • Hi Hd. Q JIC Std. Q JIC Hi Hd. Q 

TOTAL MATERIALS COST $ 6,760.00 firm for 30 days 
and subject to review thereafter. 

Pries quoted is F.O.B. Fairfield, New Jersey, based on shipment of materials within 
60 days after receipt of formal purchase order. 
Shipment of materials can be made approximately4-5 weeks after receipt of purchase 
order. 
Terms of payment are net 30 days after date of invoice. 

I • Enclosed for your review is our general literature which describes our unique cooling 
tower design and tabulates the engineering data for the model proposed herein. 

We trust this data is complete and satisfies your requirements; however, if we can 
be of further assistance, please do not hesitate to contact us. 

Very truly yours, 
! " • •/' • / 
| : v «  /  /  - C .  - i  '  
i George w."Collins 



MAMUMCTUMM OF M® AT TDANWIM »V®T®M® 

C O R P. 

November 29, 1979 
9 COLTON ROAD 

OLD LYME. CT 09371 
303 739-4A21 

DAMES & MOORE 
20 Haarlem Drive 
White Plains, NY 10607 
Attention: Mr. Xrv Retnsen 
Reference: Proposal #90-0223-0131 
Gentlemen: 
In accordance with your telephone conversation, we are pleased 
to submit the attached Proposal covering a Model 4740, 40 Ton, 
Tower Recirculating System, together with an Electric Control 
Panel which is a recommended accessory to the system. 
Also enclosed for your review, please find descriptive litera
ture on the quoted Unit along with our General Brochure des
cribing our'entire line of liquid Temperature Control Systems. 
Should you require any additional information or further tech
nical assistance, please do not hesitate to contact our office directly. 
We appreciate your interest in our Products and look forward to 
the opportunity of filling your requirements. 
Yours very truly, 
CAPITOL TEMPTROL CORP. 

, / 
' ' < f "i 

\  ^ ^ S-K 
Robert E. Wilson 
Sales Department 
REW/smp 
Enclosures 

When ifs 
a matter 

of degrees. 
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November 29, 1979 CAPITOL 
DAMES & MOORE 
20 Haarlem Drive 
White Plains, NY 10607 , 
Attentions Mr. Irv Remsen 
References Proposal #90-0223-0131 
Gentlemen s 

We are pleased to offer the following quotation for your reviews 
Supply one (1) Model 4740, 40 Ton, hot-dipped, galvanized 

- propeller fan-type Aquatower. High efficiency, film-type 
cooling is provided by the use of PVC plate type fill. 
Non-combustible fill is available as an option to meet the 
new fire codes. System is equipped with distribution pan 
cover; air-inlet screen; bronze, automatic make-up water 
control valve; and overflow, drain, suction fitting and 
suction screens. The unit is designed to cool 120 gpm 
of water 10°F. when the outside temperature is 95°F. with 
a wet bulb of 78SF. or the equivalent of 600,000 BTU/Hr. 
of heat rejection. 
Supply one (1) indoor water storage tank, epoxy-coated 
interior and equipped with gauge glass for visual check of 
water level. Tank also features two thermostats for cold 
weather operation. One thermostat for control of fern and^ 
the other to cycle the tower recirculating pump, as described 
below, when the temperature of the reservoir water reaches 
approximately 45"F. Tank capacity approximately 250 gallons. 
Supply one (1) 3 HP recirculating pump to circulate water 
from the indoor water storage tank to the tower and back, 
rated at 120 gpm at a 40 ft. head. 
Supply one (1) HP recirculating pump to circulate water 
from the'indoor water storage tank through the process and 
back, rated at 120 gpm at a 100 ft. head. 
All electrical and plumbing work and material necessary for 
the installation and proper operation of quoted equipment to 
be the responsibility of Purchaser. 
PRICE; $4,935.00, F.0.3. Factory 

DELIVERY; 8-10 weeks, ARO 
TERMS; 1/3 deposit with order, 1/3 upon delivery, 

1/3 net 3Q days 
VALIDITY; Price quoted to be held for a period of 60 

days from date of Proposal. 
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November 29, 1979 
DAMES & MOORE 
Reference: Proposal #90-0223-0131 

RECOMMENDED ACCESSORY 

ELECTRIC CONTROL PANEL (4700 & .8800 Series) 

Supply one (1) Electric Control Panel to include Tower fan 
motor starter(s), a separate starter for each pump(s) and 
a switch to energize the process pump and system. A 
circuit breaker is provided which protrudes through the 
panel cover, automatically locking the door when it is in 
the "on" position. A diagrammatic depiction of the system 
arrangement is portrayed on the enclosure front panel with 
running lights to visually monitor sequence of component 
operation. All required components for a complete unit 
are arranged in a NEMA 12 enclosure. An aquastat to Control 
fan operation is provided for interconnecting to the panel 
terminal strip. Unit equipped with 110 volt control by means of a step-down transformer. 

PRICE: $1,120.00, F.O.B. Factory 
DELIVERY: As previously quoted 

As previously quoted 
As previously quoted 

TERMS: 

VALIDITY: 

I 



Itatr af 3prsnj 
DEPARTMENT OF ENVIRONMENTAL PROTECTION DIVISION OF ENVIRONMENTAL QUALITY 
JOHN FITCH PLAZA. CN 927. TRENTON. N. J. 0862S 

June 9, 1980 

Mr. I. B. Remsen 
Senior Engineer 
Dames & Moore 
8 Commerce Drive 
Cranford, NJ 07016 

Dear Mr. Remsen: 

Tour letter of May 16, 1980 relative to a proposal for the treatment 
of contaminated aquifer has been reVleved. During our meeting of 
April 28, 1980 several methods of handling the contaminated water from the 
aquifer were discussed. These were: 

1. Do nothing and remain status quo - you stated that this is an 
unlikely route in that the aquifer has been a supply of potable 
water and that return to this status is desired or necessary by 
proper treatment. 

2. Discharge to Middlesex County Sewerage Authority - the 
contaminated water would be pretreated first by Dames & Moore, 
probably for heavy metals, and then pumped to the sewerage 
treatment facility. The facility would remove about 10 to 15 
percent of the organlcs and the effluent would then be pumped 
to Raritan Bay. The sludge from the treatment facility would 
be sent to Niagara, New York, for disposal. 

3. Air stripping of the contaminated water - the water would be 
aerated in cooling towers and then sprayed on the ground. 

4. Activated carbon adsorption system - the contaminated water 
would be pumped through activated carbon for the purpose of 
adsorbing the organlcs. The activated carbon would be 
reactivated and the effluent containing the organlcs would 
be passed through an Incinerator. 

J"rs».[v /< -f/t Z f u i f d  O p p o r t u n i t y  E m p l o y e r  



Mr„ I. B. Remsen 2 June 9, 1980 

Since you indicated that the first alternative is unlikely, we will 
address choices 2, 3 & 4. At the present time, we have no information on 
the proposed facilities for handling these wastes by Middlesex County 
Sewerage Authority. We do not know whether the Authority could handle an 
additional million or seven million gallons per day, depending upon the 
proposed aquifer pumping rate and whether the facilities would be 
adequate from an air pollution control stand point. Even if the facility 
could physically handle the proposed amount of contaminated water, it is 
reasonable to assume that the facility would discharge by aeration 
anywhere from 9 to 63 tons per year of organics over and above the normal 
anticipated rate. Needless to say, the Bureau of Air Pollution Control 
would be very critical in its evaluation and approval, if any, of such a 
proposal. 

For alternative number three, we feel that the Bureau of Air Pollution 
Control can go on record to disapprove this method in that 60 to 422 tons 
per year of organics would be discharged to the atmosphere totally uncon
trolled. 

Based upon all available information at this time, alternative number 
four seems to be the only acceptable route for handling the contaminated 
water from the aquifer. This may be acceptable on the supposition that 
adequate adsorption systems are Installed and that proper and effective 
incineration of all potential organics will be assured. 

Our review of this proposal is based upon several key issues that 
should be emphasized. The entire State of New Jersey at the present time 
is considered as a non-attainment area for hydrocarbons. Also, seven of 
the 22 identified organic compounds are listed as toxic substances in our 
Subchapter 17 of the New Jersey Administrative Code. Therefore the Bureau 
of Air Pollution Control will be very critical in its review of any such 
proposed source of organic emissions, especially when including toxic 
substances. Finally, the foregoing reflects only the Bureau of Air Pollution 
Control's attitude in this matter and does not attempt to address issues 
which are subject to consideration by other regulatory agencies such as 
Water Resources or Solid Wastes. One area of Interest to all, for example is 
the fate of the heavy metals contained in the contaminated water which, at 
the present time, is unclear. 



Mr. I. B. Remsen 3 June 9, 1980 

If you should have any further questions in this matter, please feel 
free to contact us. 

Very truly yours, 

Milton P. Polakovic, Chief 
Engineering and Technology 

MPP:cab 

cc: E. Wortreich 
E. Manclnl 
A. Edwards 



December 28, 1S79 

Mr. Edward Post 
Division of Water Resources 
New Jersey Department of Environmental Protection 
1474 Prospect Street 
Trenton, New Jersey O8638 
Dear Mr. Post: 

As our Mr. Ed Kendrick indicated to you by telephone on December 10, 
1979 Dames & Moore, representing the New Jersey Superior Court, is preparing a 
report concerning the feasibility of decontaminating polluted ground water in 
the area of the City of Perth Amboy's Runyen public water supply well field, Old 
Bridge Township, Middlesex County, New Jersey. 

One of-the remedial measures which we are considering require pumping 
of ground water for surface treatment and thence to waste, or recharge. There
fore we desire the maximum contaminant level permitted by the State of New Jersey 
for discharge of the ground water into surface waters, both fresh and tidal and 
for recharge back to the aquifer, for the following inorganic and organic compounds 

At this stage of our review two points of possible discharge being 
considered are: Prieketts Brook downstream of Pricketts Pond after removal of 
contaminated silt and South River near the confluence of Tennent Brook. Knowing 
the maximum contaminant level of discharge and the existing levels in the ground 
water, we may then propose and eost various treatment and disposal schemes. 

Zinc 
Lead 
Cadmium 
Methylene Chloride 
1,1,2,2 - Tetrachloroethane 
Trichloroethylene 
Benzene 
Toluene 

Xylenes 
1,2 - Dich1oroethane 
1,1,2 - Tridiloroethane 
Cis - 1,2 - Dichloroethylene 
Trans - 1,2 - Dichloroethylene 
Perch 1oroethy1ene 
Ethyl benzene . 



Mr.  Edward Post 
December 28, 1379 
Page 2 

We will keep you advised of further developments along these lines. 

Please send your reply to: 

Your assistance in this matter would be greatly appreciated. 

Very truly yours, 

BA/js 

ce: Mr.  E. J. Kendrick, 
Dames 6 Moore 

Kenneth K. Lehn, Esq. 
Greenbaum, Greenbaum, Rowe & Smith 

Mr. Edward J. Kendrick, P.E. 
Dames & Moore 
20 Haarlem Avenue 
White Plains, New York 10603 

Bernard Archer 
Partner 

/ 

•;/ 

i 



March 5. 1S80 

Mr. Edward Post 
Division of Water Resources 
N. J. Department of Environmental Protection 
H7i» Prospect Street 
Trenton, New Jersey 08638 
Dear Mr. Post: 

We did not receive a reply from you to our letter of December 
1979, a copy of which is attached. . 

Presently, we are in the final stage of our investigation for 
the New Jersey Superior Court concerning the feasibility of decontami
nating polluted ground water in the area of the City of Perth Amboy 
Runyon public water supply well field. 

In order to complete the investigation and the report, we 
desperately need the information requested in our aforementioned letter. 
Therefore, we would appreciate it very much if you could expedite the 
reply to our request. 

Very truly yours, 

DAMES & MOORE 

Bernard Archer 
Partner 

BA/js 
Attachment 



$tais of 3s«u Sf̂ rspg 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF WATER RESOURCES 
P. O. BOX CN-029 

TRENTON. NEW JERSEY 08623 
Arnold Schiffman 
Director 

MAR 1 1 1980 

Mr. Bernard Archer, Partner 
Danes & Moore 
8 Commerce Drive 
Cranford, New Jersey 07016 
Dear Mr. Archer: 
This letter is in response to your letter dated March 5* 1980 which 
we received today. 
The Department's response to your letter dated December 28, 1979 
{received January 7, 1980} is being coordinated by Deputy Attorney 
Generals Rebecca Fields and Steven Gray since the matter is in 
litigation. "Therefore# we have forwarded your March 5, 1980 letter 
directly to their attention. 
In view of the seriousness of this matter# we are pleased to learn 
that Dames 6 Moore is in the final stage of its investigation for 
the Court concerning ground water decontamination. 

Very truly yours, 

Supervising Environmental Engineer 
Region XI 
Eastern Bureau of Compliance 
Enforcement Element 

E49:G1 
ee: Rebecca Fields, Esq. 

Steven Gray, Esq. 
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March 21, 1980 

Mr. Sol Said, P.E. 
Executive Director & Chief Engineer 
Middlesex County Sewerage Authority 
P.O. Box 461 
Sayerville, New Jersey 08872 

Dear Mr. Seld: 

On January 29, 1980 at your suggestion Mr. Irving Remsen and I 
set with Mr Robert Rove at your offices to ascertain whether the MCSA 
could accept the wastewater from the proposed aquifer cleanup and the 
maximum contaminant levels acceptable. A composite analysis was left 
with Mr. Rowe. The aquifer cleanup project Is In the area of the 
Perth Amboy well field and Madison Industries, et al. Our client is 
the Superior Court of New Jersey. 

Since our January 29 meeting, there have been several telephone 
conversations between Mr. Remsen and Mr. Rove relative to the chemi
stry of the proposed discharge. At this stage of our study, we 
propose preliminary treatment to remove lead, zinc and cadmium prior 
to discharge to your sewers (one of 4 alternate recommendations). 
Contaminants not removed in the proposed pretreatmeat Include: 

Methylene Chloride 
1, 1, 2, 2 - Tetrachloroethane 
Trlchlorethylene 
Benzene 
Touene 
Xylenes 

1, 2 - Dichloroethane 
1, 1, 2 - Trlchloroethane 
Cis - 1, 2 - Dichloroethylene 
Trans - 1, 2 - Dichlorethylene 
Perehloroethylene 
Ethyl benzene 

Our hydrogeologic studies indicate that flow rates between 700 
gpm and 5,000 gpm may be required for as long as 5 or more years. 



Mr. Sol Seid, P.E. 
March 21, 1980 
Page 2 

We have been provided with the schedule of charges for 1980 for 
such discharges to your sewer system. 

Thja is not a formal request for approval of such connection, 
however, we request your professional opinion as to its acceptability, 
within the framework of your rules and regulations, if this option was 
acceptable to our client. 

We understand that your nearest interceptor sewer is in the 
vaclnity of Tennent Brook crossing of Old Bridge — South Amboy Road 
and that any line from our project to your interceptor is at our 
expense. We would appreciate a sketch of your sewer locations in the 
area above referred. 

Our many thank* to Mr. Rove for his assistance to date. Tour 
prompt response would be greatly appreciated. 

Very truly yours, 
DAMES & MOORE 

Senior Engineer 

EJKslab 
ecs R. Rove, Chemist 



JOHN A. MIA 

ROBERT T. CAM* 
FRANCS X.JOURNICK 

EXECUTIVE OIRSCTOR 
SECRETARY-TREASURER 
CMEFENOMSER 
HOUSE COUNSEL 
COMPTROUBI 
CONSTRUCTION COUNSEL 

301 • 731-3300 

FREDERICK H. KURTZ. CHAIRMAN 
SAMEUL CMARAVAUJL VICE CHAIRMAN 
JOSEPH ALSANESS 

HERBERT H. OAUOHERTV 
OAVIO H. QUTMAN 
WIUJAM MAUNOPSKY 

M I D D L E S E X  C O U N T Y  S E W E R A G E  A U T H O R I T Y  

S A Y R E V I l l E ,  N .  J .  0 8 8 7 2  

April 18, 1980 

Mr. Irving B. Remsen 
c/o Dames and Moore 
6 Commerce Drive 
Cranford, Mew Jersey 07016 
Dear Mr. Remsen: 

This letter is in response to Mr. Kendrick's letter of 
3/21/80 to me with respect to the list of contaminants that would 
not be removed in one of the proposed pretreatment plans and with 
reference to the concentrations of these constituents appearing 
on a list submitted during your initial visit to MCSA. 

Listed below are data compiled by MCSA's Chief Chemist of 
calculated loadings of these constituents that would be discharged 
to MCSA's system at 1 MGD and 7 MGD along with EPA's water quality 
criteria for salt water: 
Organic Constituent Salt Water Criteria 

e 1 mgd @ 7mgd reg/1 
24 ] tir. Anytime Methylene Chloride 307.9 2.125.0 Mo Data 

Anytime 
1,2,2,2 Tetra-

chloroethane 47.9 335.9 70 160 Trichloroethylene 6.6 46.8 Mo Data Benzene 1.0 7.6 920 2,100 Toylene 2.0 14.3 100 230 Xylenes 7.2 51.0 Mo Data 1,2 Dichloroethane 2.6 18.5 880 2,000 1,1,2 Dichloroethane 4.7 33.4 Mo Data 
CIS 1,2 Dichloroethylene 3.0 21.0 Mo Data 
Trans-1,2 Dichloroethy

lene 3.5 24.5 Mo Data 
Perchloroethylene 0.5 3.7 38 87 Ethyl Benzene 0.6 4.7 Mo Data 



MIDDLESEX COUNTY SEWERAGE AUTHORITY 

Soyraville, N«w Jtnty 08872 

Page 2 
April 18, 1980 

It can be seen in the table above that for seven of the 
constituents no salt water criteria data are available and assuming 
no removal in MCSA's system, 1, 2, 2, 2-Tetrachloroethane would 
exceed the salt water criteria at 7 MGD. 

In order for me to make a decision as to whether or not these 
constituents would be removed and also their ultimate fate in 
MCSA's system, I recommend the performance of treatability, studies 
and providing that the treatability studies would show satisfactory 
removal, the MCSA would require the concurrence of approval by 
the three regulatory agencies involved, i.e. the USEPA, NJDEP and 
ISC. 

Sol Seid, P.E. 
Executive Director 

SS/b 
cc s Robert Rowe 

Chief Chemist 
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Mr. Ernest Regna 
U.S. EPA 
Solid Waste Management 
26 Federal Plaza 
New York, New York 
Sear Mr. Regna: 

Recently, through telephone contact, I discussed with members 
of your staff the possibilities of disposing approximately 35,000 
cyds of silt and pond bottom containing zinc, Iron and cadlmum by 
ocean dumping. One analysis available at the time of our conversation 
indicated a zinc concentration in excess of 350 mg/1 which, I under
stand, places such material in the hazardous category.. 

While I do not desire to list the client or project name, the 
project is located in Central New Jersey and consists in the cleanup 
of a contaminated aquifer and adjacent surface waters. Our contacts 
in the State of New Jersey Department of Environmental Protection 
have been Mr. E. Post, Bureau of Compliance and Mr. M. Rosenberg, 
Solid Waste Management. 

My understandings of such discussion are: 
1. Ocean dumping is to be phased out by law in 1981. 
2. Disposal of such material must be in the designated area 

100-200 miles off shore. 
3. The waste generator must seeure a permit for such dumping, 

the application for which must contain bioassays and a 
report covering the long term effects on the ocean biota. 

4. The contractor performing the hauling and disposing of the 
waste must be licensed by SPA for such activities. 

) 

We would appreciate your confirming the above and supply any 
additional information concerned therewith at your earliest 
opportunity. 

Thank you very such for your assistance on. this matter. 
Very truly yours, 
DAMES 4 MCORE // . , 

J- '/ 
Edward J.'»Reudriek, ?.£. 
Senior Engineer 

EJSicdj 



May 16, 1980 

Bureau of Air Pollution Control 
State of Mew Jersey 
CN027 
Trenton, Mew Jersey 08625 
Attention: Mr. Ernest Mancini 

Assistant Chief 
Possible Atmospheric Discharges 
From Tentative Proposed Alternative 
Treatment Facilities For 
Water Extracted From Contaminated Acuifer 

Gentlemen: 
We appreciate the time your personnel spent with us on April 28, 

1980, discussing the proposed tentative operating conditions of some of the 
alternative treatment methods for removal of chlorinated hydrocarbons from 
water extracted from a contaminated aquifer. For the record, the gentlemen 
attending from the State Regulatory Agencies were as follows: 

Jack Stanton, Deputy Director, Dept. of Environmental Quality 
Ernest Mancici, Assistant Chief, Bureau of Air Pollution Control 
Milton Polkovic, Chief Engineer fi Technical, Bureau of Air 

Pollution Control 
Gary Pierce, Pesait Section 

William Sart, Permit Section 
At the meeting we discussed the possible atmospheric emissions 

from one part of the treatment system, specifically air stripping of the 
extracted water and indicated that assi=ing that 30 percent removal of the 
orcanics in the stripping operation and a mean average concentration for all 



Bureau of Pollution Control 
May 16, 1980 
Page - 2 -

organics of 50 parts per million that a plant designed for 700 gpm flow 
could possibly discharge as much as 50 tons of organics into the atmosphere 
per year. Our hydrcgeologists and our engineering group have also designed 
facilities to treat 2100 gpm and 5000 gpm. Until additional work is 
performed with regard to the concentrations and the extracted water at these 
flow rates, we feel that it is necessary to estimate at this mo that the 
hydrocarbon emissions to the atmosphere will be in proportion to the flow 
rate. Ho high rate pumping tests have been performed on the aquifer to 
determine the "production" concentration of the various components in any 
major amount of extracted water. The list of compounds detected in the 
various water samples analyzed are as follows: 

Methylene Chloride 
1,1,2.2-̂ Tetrachloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Triehloroethane 
Tetrachloroethane 
Benzene 
Dimethylaniline 
Diehlorotoluene 
Trichlorobenzene 
Toluene 
Tetrachloroethylene 
Xylenes 
Methyl Benzoate 
1,2-Dichloroethane 
1,1,2-Triehloroethane 
Cis-1,2-Dichloroethylene 
Trans-l,2-Dichloroethylene 
Vinyl Chloride 
Diehloroethylene 
Chloroform 
Sthyl Benzene 

The overall mean detected concentration of the total organics 
in the water calculated to be somewhat less than 50 parts per million. Zt 
must be understood that the highest detected concentrations were not in 
the same well and normally the major component was Methylene Chloride, 
accounting for over 50 percent of the organics in any single well analysis. 
The next largest percentage was Methyl Benzoate followed by 1,1,2,2-Tetra-
chloroethane and Tetrachloroe thane and TricKlo'rcethane. 

Although the highest concentrations of the 20 listed organic 
constituents were detected in shallow wells close to the source of contamina
tion, reasonably high levels were detected for ah area several the 
acreage of the generating sources. 



Bureau of Pollution Control 
Hay 16, 1930 
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The alternative to air stripping of these contaminated waters 
is to discharge them to a regional municipal sewerage treatment plant 
whose effluent will go to Raritan Bay and thence to sea. 

We would appreciate your consideration of the conditions under 
which such a temporary installation could be licensed for the duration of 
the clean-up procedure. At the lowest punning rate, our technical people 
estimate that the period of operation for the facility could approach 
ten years while at the higher punning rates specifically 2100 gpm for three 
years or 5000 gpm for one and a half years. If another clean-up procedure 
is determined to be feasible, the period of operation for the 700 gpm pumping 
rats would be 3.6 years while at 2100 gpm it would be 1.3 years and at 5000 gpm 
for 1/2 year. 

We would appreciate your early consideration of this matter since 
our elient, the Superior Court of the State of Mew Jersey, is pressing us to 
complete our report for their consideration. 

Very truly yours, 
DAHES S MOORE 

Z. 3. Remsen 
Senior Engineer 

XBRsj? 



2001 -C Creentree Executive Campus 
Route 73 

Marl ton. N.J. 08053 
(609)983-6662 CHEMICAL AND ENVIRONMENTAL CONSERVATION SYSTEMS 

FORMERLY NEWCO CHEMICAL WASTE SYSTEM 

April 14, 1980 

Dames 8 Moore 
6 Commerce Dr. 
Cranford, N. J. 07016 
Attn: Irv Remsen 
Dear Mr. Remsen: 
Enclosed is a Waste Product Record form, and instructions, 
as discussed. Please complete (type or print in black ink), 
sign and return to this office. 
Please phone if we can be of further assistance. 

Very truly yours 

Gary P. Martini 
Regional Manager 

GFM/cm 
ends. 

- -Zb-tc /Ttr• 
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CHEMICAL ANO ENVIRONMENTAL CONSERVATION SYSTEMS 

FORMERLY NEMCO CHEMICAL WASTE SYSTEMS 

INSTRUCTIONS POR WASTE PROOCCT RECORD 

DIRECTIONS: It la necessary to ask for cartain information about your wast* 
to determine if CECOS can lawfully, safely and environmentally transport, treat or 
dispose of your waste. Please shew HA to questions which information is either not 
available or not applicable, answers should be either typewritten or printed in black 
ink. A completed copy showing regulatory information will be seat to you once your 
waste material has been approved, also, please contact your nearest sales office for 
assistance in completing this fem should you have any questions or net have the needed 
referenced publications. 

I. GENERAL 

a. Generator Name - The person or government agency whose act or process produces 
the waste candidate. 

3. SIC Code - Give the generator's standard industrial classification. Standard 
industrial classification (SZC) cade numbers are descriptions which may be 
found in the 1972 edition of the "Standard Industrial Classification Manual." 

C. Facility Address/Business Billing Address ™ Give the generator's facility 
address. If the billing is to go to another address, also give the billing 
address. 

B. Business Contact - Indicate who should be contacted at the generator's 
facility for matters related to contracts, purchase orders, billing, and 
other non-technical matters. 

E. Technical Contract - Indicate who should be contacted at the generator's 
facility for questions relatsd to the product description. 

4626 Royal Avenue Niagara Fails N.Y. 14303 
(718) 878-ien 

ZZ.. PRODUCT DESCRIPTION 

A. Generator's common name for this waste product - Indicate the common nasie 
used at the generator's facility to identify the waste candidate. 

8. Process generating waste - Indicate the manufacturing process from which 
waste candidate is generated. 

C. Annual Quantity - Estimate the annual quantity of this waste candidate to be 
disposed by CECOS. 

B. Physical Properties 

1. Physical State at 70°F. - It is mandatary to indicate the physical 
state of the waste candidate. The following definitions are to be 
used to determine the physical state of your waste candidate. 
a. Solid: Solids are characterized by their lack of free fluid. 

Samp solids which have a greater degree of cohesiveness caused 
by the binding of solid particles with moisture or organic liquid 
is acceptable if the moisture and organic liquid is completely 
or nearly completely absorbed by the solid. 

b. Semi-solid> Semi-solids are best described as amorphous masses 
occasionally containing traces to a few percent of free separable 
liquid. The semi-solid mass, however, does not pour and only after 
long periods of stagnant resting does it eventually take the shape 
of its container. Semi-solids are wetted with water or organic 
liquids whereby only 30-50% of the contained liquid is absorbed by 
the actual solid component of the seai-sciid waste. The remaining 
liquid only lightly clings to the mass. 

c. Liquids: Liquids are characterized by free movement of the 
constituent selecules among themselves but without the tendency 
to separata. 



Slud?"' slud9«* (or chick .lurries) are characterized by choir 
4t *»*i»9 the shape of their container and their 

ŝt2(d!LP0̂ Xt<With <U"iCUlty- Thic* slurries often separate 
orpastesf elarriea are best described as seai-liquida 

*" ®*?*! era characterized by their fluid property that has 
neither independent shape nor volume but tends to expand indefinitely. 

J- ?fSVity " Indic4tB epecific gravity or specific gravity range of the waste candidate (mandatory for liquids). 

3" th* flaah Point of the waste candidate and the 
a s r * - ^  

*' r vt'eo*it7 oi ths waste candidate using the 
(Mandatory for «aste candidates that are either semi-solid, liquid, or sludge.) 

Low - Water; Medium - Motor Oil, High - Honey or Mayonnaise 

 ̂PH ef tta wte caadid4t- (mandatory for liquid 

6- fer phM- - -

'• ~ vo1hm of 

8. BTO/lb and Ash Content - Indicate the STO's per pound and ash -
for solvents and oils. (Needed for IncineraSon̂ Mdidatei!) 

9* 2K2?£ii2£>* °̂ n°-Chl0rlaa —«-«• <*••« 

10. sulfur - Indicate the sulfur content. (Heeded for Incineration Candidates.) 

^ v f i f S T ^ . W s i t l o n  t h e  w a s t e  c a n d i d a t e  i s  l i k e l y  
, f column range each constituent will have in the range column. Indicate any constituents which are greater than one nemeee 

as a major constituent. Th. analysis column mm 4SI  ̂
Uon°Md ̂ î  <rir tr°r =on"titnen1:a with Loss than 0.1 percent concentre-' 
50-499 ppm.) ran®* osluma' i-*-' 0% 1 Polychlorinated Siphenyls 1 

Hazardous Characteristics 

XW»2£2?i22?! Dan*8rous Properties of I»duatrial 
,̂toaicity rating for the most significant chemical 

right' indicate the same of the chemical constituent to the 

Kb) SF8A Hazard Identification System - using the "ire 
Hazardous Materials indicate the health, flaamability, and reactivitv 0° 
thetSe'of «!! °°at fi5nifi=ant chemical constituent. Also indicate the name of the chemical constituent to the right. 

2. 40 Code Federal Register Part 250 indicate if your waste candidate 
lŝ a .lazardeus waste as defined by the Resource Conservation and Recovery 

3* 2S t!J :̂Trl\̂ iater PartJ 172•101 ̂  1'3 indicate if your 
"" " " "« 

4. Using 40 Code Federal Register Part*-116 and 117 indicate i- vour »*.*. 
eand.data contains any "hazardous substances" as defined by*the Clean 
Jater Act and indicate the category of each substanĉ ? " 



5. Indicate if your waste candidate contains any radioactive, explosive, 
pyxophoric, or shoe* sensitive materials. 

IIS. SHIPPING REQUIREMENTS 

A. Indicate how this waste product is to he shipped. Also, for drummed waste 
products indicate the sise of the drum. 

B. Indicate what will he the shipping frequency of the waste product. 

C. Indicate the type of equipment that should or should not he utilized for 
transporting this waste product. 

0. Indicate any special instructions to be observed in scheduling and 
transporting this waste product. 

E. Indicate the individual to be contacted for scheduling this waste product. 

IV. Confidentiality Request - Please complete this section if the information 
submitted is proprietary or confidential. 

V. Certification - Carefully read the certification statement, which is to be 
signed by an individual having knowledge and responsibility over the waste 
candidate for the generator's organization. 

1.) N. Irving Sax: Dangerous Properties of Industrial Materials) 
Van Nostrand Raiafaold, New York, 81; Fourth Edition, 1975. 

2.) Fire Protection Guide.on Hazardous Materials; National Fire 
Protection Association; Boston, MAs. Seventh Edition, 1978. 

3.) 40 Code Federal Register; Part 250 (Proposed Rules Published in 
Federal Register volume 43, No. 243, Figes 58946 - 58968). 

4.) 49 Code Federal Register; Parts 172.101 and 173. 

9.) 40 Code Federal Register; Parts 116 and 117. 

6.) Resource Conservation Recovery Act. 

7.) Draft Consolidated Permit Application Forms and Proposed National 
Pollutant Discharge Elimination System Regulations, Federal 
Register Volume 44, No. 16, June 14, 1979; Pages 34346 - 34416. 
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APPENDIX E 

DETAILS OF REMEDIAL SCHEMES CONSIDERED 
FEASIBILITY AND ADVISABILITY* 

E.1 Removal of Sediments From Pricketts Pond and Pricketts Brook 

E.1.1 Removal of Sediments by Dredging 

Hie removal of the sediments can be achieved by dredging or by excavation 
in dry conditions. The latter approach would involve temporary rerouting (bypassing) 
of Pricketts Brook west of the Madison Industries, Inc. property and dewatering of 
Pricketts Brook and Pricketts Pond and their sediments as well as a few feet of Old 
Bridge Sand below the bottom of the pond and the brook. Since the water in the 
rerouted brook would continue to carry the contaminants it carries now, the rerouted 
brook may act as a new potential source of contamination for the duration of the 
removal of the sediments operation, which is expected to take several months. The 
operation (pumping) of the dewatering system (wells or wellpoints) prior to the 
removal of the contaminated sediments will tend to pull the contaminants from the 
sediments into the Old Bridge Sand aquifer. Because of these two negative side 
effects, the removal of sediments in Pricketts Pond and Pricketts Brook by excavation 
in dry conditions will not be discussed farther. Instead, removal of the sediments by 
dredging from under the water will be discussed. 

Based on conversation with a dredging constructor, the Long Equipment 
Corporation of Bricktown, New Jersey, two technical options were considered: 
hydraulic dredging and mechanical dredging. 

Hydraulic Dredging 

Hydraulic dredging requires at least five feet of water above the material 
to be dredged. This condition is satisifed in the major portion of Pricketts Pond, but is 
not satisfied in Pricketts Brook, especially upstream of Pricketts Pond. Therefore, 
hydraulic dredging, if chosen, will have to be suplemented by mechanical dredging. 

•All costs referenced in this section are based on 1980 dollar values. 
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The hydraulic dredging operation scheme will consist of removing two to 
three feet of sediments from the bottom of the pond by a floating dredge and placing 
it in a sediment storage area (about five acres surrounded with a dike will be required). 
After the spoil dries out to approximately 40% to 60% solids, it will be excavated and 
loaded (e.g., by means of a mechanical loader) onto trailers and transported to an 
appropriate disposal facility. (Refer to Section 14.1.2). 

The estimated cost of hydraulicly dredging 27,000 cubic yards of sediment 
at $6.00 per cubic yard would be $162,000. 

Mechanical Dredging 

This method of removing sediments from Pricketts Brook will involve 
utilization of a backhoe or a dragline. Assuming that the spoil will consist of 40% 
solids, and that it can be loaded directly into the trailers for delivery to the 
appropriate disposal facility, the cost is estimated to be on the order of $15 per cubic 
yard of spoil. This will include the construction of roads along the brook for 
movement of the equipment during operation. The total cost of this portion of the 4 
dredging for 7,500 cubic yards of soil at $15.00 a cubic yard is $113,000. 

Therefore, the total estimated cost of dredging the sediments from 
Pricketts Pond and Pricketts Brook is on the order of $275,000, or, adding $25,000 for 
unforseen expenses, about $300,000. 

The leaehate of the dredged material will be collected in a 6 million-gallon 
holding pond, from which it will be pumped into the equalization tank of the water 
treatment facility. This leaehate will then receive the same degree of treatment as 
proposed for decontaminating the aquifer. In addition, after the hydraulic dredging is 
complete, provisions are included to treat the water of Pricketts Pond in the same 
manner. 

The facilities required to treat the leaehate are; a 6 million gallon holding 
pond and 1000 linear feet of 8M force main and a pump. The estimated cost of this 
work is $317,400 which includes an allowance for contingencies and engineering. We 
estimate that this operation will last for approximately 20 days, therefore the cost of 
operation of the water treatment facility is estimated at $152,000. 
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E.1.2 Disposal of Dredged Material 

Among the disposal options investigated were land disposal, both with or 
without treatment, and ocean dumping. Land disposal is regulated by the State of New 
Jersey, Department of Environmental Protection, Solid Wastes Management Division. 
Ocean disposal is regulated by U.S.E.P.A. if material is classified as ^sludge" and by 
the U.S. Army Corps of Engineers if the material is classified as "dredged spoil." 

a) Land disposal options considered 1) drying the dredged material to 
5096-60% solids for disposal in a landfill without further treatment and 2) 
treatment to remove contaminants or reduction to stable compounds with 
ultimate disposal in a landfill; 

b) Ocean dumping options considered both "dredged spoil" and "sludge." 

LAND DISPOSAL - It is anticipated that the concentration of heavy 
metals detected since 1075 in the bottom sediment would result in the material being 
classified as hazardous wastes. The disposal of dry hazardous wastes, without 
treatment, must be at a Secured" landfill, i.e., a landfill so constructed and operated 
that no leachate or runoff therefrom could enter ground water or surface waters and 
would produce no adverse environmental effects within the area. However, no such 
landfill is operating within the state of New Jersey at the present time. 

This was discussed with staff members of the D.S.E.P.A. and the New 
Jersey Department of Environmental Protection Solid Wastes Management divisions. 
Through the above contacts we were advised that there are environmental waste 
removal services operating within reasonable distances of the site. Such service 
companies are: Rollins Environmental Services, Inc. of Bridgeport, New Jersey; LD. 
Conversions, Inc. of Horsham, Pennsylvania; and Environmental Removal Services of 
Waterbury, Connecticut. In addition, there are two such companies in the Buffalo-
Niagara Falls, New York area that were not considered due to their remote location, 
approximately 400 road miles from the site, however, only one was considered. 

The capability and availability of each firm was investigated and a 
quotation requested. A summary of the results are presented below: 
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c. 
1. Rollins Environmental Services Inc. - do not handle contaminated soil and 

the estimated quantities exceed their capacity. 

2. LU. Conversions — operates a landfill in Honey Brook, Pennsylvania, about 
40 miles west of Philadelphia. LU. salvages and disposes of the heavy 
metal residues in the approved landfill. The company procedure is to treat 
the raw waste for removal of contaminants and then to dispose of the 
residue in their landfilL Many of the heavy metals extracted can be 
recycled. This company would not provide a quotation for treatment 
without their analysis of the waste. Dames & Moore provided samples of 
the sediment, based on the single analysis of waste provided by Dames & 
Moore, I.U. Conversions estimated the cost of treatment and disposal at 
$30-$50 per ton delivered to their facility. The estimated cost of 
transportation (100 miles) is $25 per ton. The estimated minimum cost of 
this, ($25/ton for transportation, $30/ton for disposal) would therefore be 
on the order of $1,925,000. Permits for transporting the waste over 
highways of New Jersey and Pennsylvania would have to be obtained by the 
waste generator* from the respective State Departments of Transporta-
tion. 

^ • 

3. Environmental Waste Removal Service operates in a similar manner to I.U. 
Conversions in that the waste is treated, heavy metals are salvaged where 
feasible and the residue is disposed of in an approved landfilL Environmen
tal Waste Removal Service does not operate their own landfill but uses 
existing landfills in the State of Connecticut. Therefore, the ultimate 
disposal location is determined by the Connecticut Department of Health, 
Solid Waste Disposal Section, in conjunction with the Removal Service 
Company. Treatment plus disposal charges can vary by transportation 
charges from Water bury and landfill charges. Waterbury, Connecticut is 
approximately 135 road miles from the site and would require going 
through or around New York City which could be a transportation problem. 
Samples of the sediment were sent to the company. After analysis and 
consultation with the State Department of Health, the company reported 
that they could not locate a suitable site in Connecticut or New York and 
therefore could not provide a quote. 

i  ' 
- v... • 

•As used, the term "waste generator" means any agency designated to administer 
approved clean up project. 
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4. CECOS, Niagara Falls, N.Y. — CECOS (formerly Newco chemical waste 
systems) operates a dual secure landfill operation in the Niagara Falls, 
N.Y. area. They have a regional office in Marlton, N.J. because of the lack 
of approved facilities in New Jersey. Discussion with CECOS concerning 
the source and after analysis of our solids indicated that it was his opinion 
that our material could be placed in the "secure" section at a cost of 
approximately $50 per ton delivered to the site and that shipments from 
N.J. should cost $1,000 to $1,100 per 20-ton truck. This would result in a 
minimum cost of $100.00 per ton or $3,500,000 for the tentative 35,000 
tons. A sample declaration form is in Appendix D. 

OCEAN DISPOSAL — the option of disposal of the dredged sediment by 
ocean dumping was also investigated. As indicated above, the sediment may be 
considered as either "sludge" or "Spoil." Sludge disposal is regulated by U.S.E.P.A. and 
spoil disposal by the U.S. Army Corps of Engineers. The determining factors are the 
contaminants and their concentrations, particularly chlorinated hydrocarbons. 
Dredged material having excessive amounts of chlorinated hydrocarbons would proba
bly be classified as "sludge." A complete analysis and bioassay must accompany the 
application whether or not the material is classified as "spoil" or ^sludge." We were 
informed that the required bioassay would cost approximately $5,000 and that the 
application process could take as long as four to six months. 

One major difference in the application is that there is no deadline on 
ocean dumping of "spoil" while, by law, ocean dumping of kludge* must be phased-out 
by 1981. Due to shortness of time, U.S.E.P.A. has taken the position of not issueing 
any new permits. However, since the disposal of the dredged sediment would" be a 
"non-continuance" occurence, and if the waste generator could move rapidly, there is a 
remote possibility that a permit could be issued. 

\ 

There are two firms in the Newark, New Jersey area which have permits to 
haul and dump wastes at sea. They are SCA of Newark, N.J. and Modern Transporta
tion of Kearny, N.J. Discussions with representatives of Modern indicate that they 
will accept the waste based on information presented by the waste generator. If 
classified as sludge, permits for the actual dumping must be obtained, as outlined 
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above, by the waste generator from U.S.E.P.A. In addition, the waste generator must 
secure the required permits from the State Highway authorities. 

Assuming that the sediment will be classified as "sludge" and that 
necessary permits can be obtained to meet the 1981 phase-out deadline we have 
secured an estimate to ocean dump the sludge at the 106 mile site (minimum of 106 
miles from both the New Jersey and Long Island shores) from Modern Transportation. 
Based on disposing of 6.9 million gallons (35,000+ tons) the estimated cost would be 
$1,863,000 (disposal cost of $0.12 per gallon plus land transportation cost of $0.15 per 
gallon). 

The primary advantage of "spoil" classification is the longer time period 
available in which to take action. Should the sediment be classified as "spoil" and 
although the dredge spoil disposal site is not as far out at sea as the sludge dumping 
site, we believe that the cost of such disposal will not be significantly less than 
disposal at the "industrial sludge" site. 

E.2 Rerouting the Pricketts Brook 

Unless Pricketts Brook is rerouted so that it no longer crosses the CPS and 
Madison Industries, Inc. properties, it may remain a major pathway for contaminants 
moving towards the city's water supply installations. Consequently, consideration was 
given to the option of rerouting Pricketts Brook by constructing a channel south of the 
CPS and Madison Industries, Inc. properties (see Figure 44) and backfilling the existing 
brook bed with "imported" (uncontaminated) soil. 

The estimated cost of constructing a 3,000 ft. long by 15 ft. long unlined 
channel and backfilling the existing brook would be 530,000. Hess Brothers, Inc., 
contractors and engineers of Parlin, New Jersey, were contacted. The estimated 
scope of work involves clearing 3.44 acres, excavating of 93,000 cubic yards of 00.1, 
and grading of 39,500 square yards. As an alternative, a 6-inch thick reinforced 
concrete lining for the bottom and the sides of the new channel could be contracted 
for the additional amount of $1,200,000. 

As part of this approach, CPS and Madison Industries, Inc. would have to 
handle the storm water runoff in a way that will prevent it from leaving their 
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respective properties in an unerosional manner. If necessary, existing storm sewer 
systems would have to be upgraded or replaced and a way of discharging storm Water 
worked out. Either the existing MTSA sewer could be utilized, or, if this is not 
feasible, other alternatives could be considered, such as discharging the storm water in 
the same manner as the water pumped from the decontamination wells, a discussion of 
which follows. 

E.3 Decontamination of the Aquifer by Pumping and Treatment of Ground Water 
Within the System 

In our opinion, decontaminating an aquifer by means of pumping the ground 
water is a fairly new area of environmental and hydrogeological engineering. We know 
of only one ongoing case, in New Jersey, where the purpose of the decontamination 
operation is successfully removing aliphatic halogenated hydrocarbons (mainly, 
1,1,1-triehloroethane) from an aquifer. In this case, it happened to be the same Old 
Bridge Sand aquifer. The following decontamination scheme was used: 

o The ground water was pumped out of the aquifer by means of wells; 
o The- water was pumped to an air conditioning cooling tower in which the 

water cascaded down through the tower air updraft and discharged at the 
base to a holding lagoon; 

o The water from the lagoon was pumped to spray irrigation fields for return 
through percolation to the aquifer. 

The information available to us at this time indicates that after approxi
mately 17 months of pumping, the content of 1,1,1-trichloroethane in the ground water 
did significantly decrease (at least in the vicinity of the pumped wells). 

Our review of the available data of this case, indicates that decontamina
tion of an aquifer by means of pumping the ground water is a complicated operation. 
Its success depends on many factors and cannot be guaranteed beforehand. Neverthe
less, in view of the fact that it worked once and with the above mentioned limitations 
in mind, this approach was considered as one of the options available to attempt to 
solve the problem in question. 

The main concepts, essentially, are as follows: 
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L Intensive pumping of wells with screen zones strategically located within 
the contaminated zones, create ground water flow gradients and velocities 
of such magnitude to gradually withdraw contaminanted ground water from 
the aquifer; 

2. Surface treatment of the pumped ground Water should lower the levels of 
contamination to limits allowed for discharge into the existing surficial 
water bodies (e.g., Pricketts Pond) or into industrial and/or sanitary 
sewers. 

The success of this approach, at this time, cannot be guaranteed, nor can 
the duration of pumping be accurately predicted. 

Since the capacity of the treatment system, and hence its cost, would be a 
major factor in assessing the cost-effectiveness of this approach, three pumping rates 
were considered; pumping at 700 gpm, 2100 gpm, and 5000 gpm. The location of the 
decontamination wells is quite important. . The decontamination wells should be 
located within the zones of highest concentration summarized and presented in Figure 
41 as Worst-Case Section #2. On the other hand, placing and pumping the wells on the 
CPS and Madison Industries, Inc. properties may under certain conditions, tend to 
cause, undesirable settlement of the existing facilities. Therefore, at this time, we 
recommend that the decontamination wells be installed at a safe distance from the 
existing facilities. 

Assuming that the pumping is effectively removing the contaminants from 
the aquifer, the duration of pumping will be inversely proportional to the pumping 
rate. 

The order of magnitude of the duration of pumping necessary to deconta
minate the aquifer to acceptable levels (provided this approach works in practice) can 
be obtained by applying the following estimating techniques: 

o The areal dimension of the site to be decontaminated (see Figure 41) is 
approximately 1700 x 800 feet. The average thickness of the Old Bridge 
Sand aquifer is in the order of 50 feet, the porosity of the sand is assumed 
to be 0.35 (35%). 
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o Using the above dimensions, the total estimated volume of contaminated 
ground water is approximately 1.8 x 108 gallons; it is also assumed that this 
volume contains all of the inorganic and organic contaminants listed in this 
report; 

o - Assume that, due to dilution and several other factors, from 10 to 30 times 
this volume of ground water would have to be withdrawn to sufficiently Q Q 
decontaminate the aquifer i.e., from 1.8 x 10 to 5.4 x 10 gallons; and 

o Using the three pumping rates of 700 gpm, 2100 gpm, and 5000 gpm. The 
estimated duration of pumping to decontaminate the aquifer would be as 
follows: 

Pumping Rate (gpm) Duration of Pumping 
Average, 

. Days Years Years 

700 1785-5355 4.8-14.4 10 
2100 595-1785 1.6-4.8 3 

- 5000 250-750 0.7-2.1 1.5 

It cannot be too strongly emphasized that these estimates must be 
considered as very approximate, to reality, they can vary significantly in either 
direction. 

We also wish to emphasize that, in our opinion, the upper few feet of soil 
which appears to contain elevated concentration levels of heavy metals, and which 
underlies the Madison Industries, Inc. plants, cannot be effectively decontaminated by 
pumping wells, since the upper portion of this soil is situated above the water table in 
the -unsaturated zone. This condition may be applicable to the CPS plant as well 
should it be found that the upper portion of the soil within the CPS property is heavily 
contaminated with organics. 

/ 
i 
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The decontamination wells should be designed with an intake capacity in 
excess of 1000 gpm, with the following design criteria. 

up to 100 feet to fully penetrate the Old Bridge Sand aquifer; 

type: Johnson Irrigator; 
diameter: 12 inches; 
length of perforated portion (i.e., screen per se): 50-60 feet; 
length of blank steel casing: 50-40 feet; 
slot width: 0.03 inch; 
The screen will be installed in an 18 to 24 inch hole and surrounded 
with a gravel pack (Morrie sand); 
The wells will be equipped with submersible pumps capable of 
pumping 1000-1200 gpm at 120-100 feet of head. 

Obviously, the wells should be pumped only after the removal of the 
sediments in Pricketts Pond and Brook is completed. 

Based on the design criteria shown, the cost of installing one 1000-gpm 
well with an appropriate submersible pump is estimated at $22,200.* Hie annual cost 
of operating one 1000-gpm decontamination well is estimated at $55,000, which 
includes: 

labor: one-shift operator @ $10/hr x 8 hr x 260 days 
plus same on weekends $20/hr x 8 hr x 104 days = $37,500 
power: 35 kW x 24 hr x 365 days x $.04 = $12,500 
maintenance (assumed) = $5,000 

Total = $55,000 

The annual costs (in dollars) of operating the various size decontamination 
wells are below; 

Total Pumping Rate, gpm 

700 2,100 5,000 

Decontamination wells only $55,000 $95,000 $175,000 

*This price was quoted by the Engineering Drilling Company of Robinsville, New Jersey. 
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The treatment of water pumped out of the aquifer is discussed in Section 
E.5, and the disposal of this water - in Section E.6. The cost of the three options that 
involve various pumping and treatment rates (700 gpm, 2100 gpm, and 5000 gpm) are 
summarized in Table 18. 

Containment of Contaminated Ground Water by Means of a Slurry Cutoff Wall 
and Partial Decontamination of the Aquifer by Pumping 

The objective of this approach is to isolate one of the two major sources of 
ground water contamination, namely the contaminated soil and, to a certain extent, 
the contaminated ground water underlying the CPS and Madison fadustries, Inc. 
properties and prevent continuing contamination of the Old Bridge Sand aquifer. 

This approach involves the following scope of work (refer to Figure 42): 

(1) Installation of a perimeter slurry cutoff wall around the entire CPS and 
Madison Industries, Inc. properties. The bottom of the cutoff wall would be 
keyed into a clay layer underlying the Old Bridge Sand thus forming a 
relatively impervious "bathtub" which should contain the major portion of 
the contaminated soil and ground water. 

(2) Installation and intermittent operation (pumping) of a network of sumps, 
shallow wells, or horizontal drains on the CPS and Madison Industries, Inc. 
properties to maintain existing ground water levels within said properties 
by removing the excess water originated from precipitation and/or indus
trial losses. (This would serve to prevent the buildup of ground water to a 
level higher than would exist naturally outside the bathtub, thereby 
reducing the possibility of exfiltration through the slurry cutoff wall.) 

In addition, it will be necessary to decontaminate the remaining portion of 
the worst-case area of the Old Bridge Sand Aquifer located beyond the perimeter 
slurry cutoff wall, between the Madison Industries, Inc. property and Prioketts Pond. 
A system of properly located and pumped wells installed outside the area surrounded 
by the slurry cutoff wall should accomplish this. 
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E.4.1 The Perimeter Slurry Cutoff Wall 

The slurry cutoff wall is a continuous vertical diaphragm with very low 
permeability, generally on the order of 0.005 ft/day. As stated in Section 4.1, the Old 
Bridge Sand has a permeability of 100 to 200 ft/day. Therefore, the permeability of a 
property designed slurry wall could be expected to be 20,000 to 40,000 times lower 
than the permeability of the Old Bridge Sand, as an indication of the potential for 
effectiveness of the slurry cutoff wall. 

Option L Assuming that the South Amboy Fire Clay, underlying the Old Bridge Sand is 
continuous, the slurry wall would penetrate from ground surface down through the Old 
Bridge Sand aquifer and would be keyed into the underlying South Amboy Fire Clay 
layer. Hie average depth of the slurry wall would be 70 feet. 

Option n. If there is some doubt as to the ability of this day layer to serve as a 
relatively impervious bottom of the "bathtub," then a slurry cutoff wall that continues 
through the South Amboy Fire Clay and Sayreville Sand Member and into the 
Woodbridge Clay Aquiclude (See Figure 42) should be considered. In this case, the 
average depth of the wall will increase to 120 feet. 

Hie following tabulation provides a comparison of the two options. Hie 
slurry cutoff wall will have the following dimensions: 

Option 1 Option n 

Length (feet) " 4,300 4,300 
Depth (feet) 70 120 
Thickness (feet) 3-5 3-5 
Lateral Surface 
area (sq. feet) 300,000 516,000 

Cost (dollars):* 
per square foot 3.30-4.30 7.00-8.20 

Total 990,000-1,290,000 3,612,000-4,231,000 

*The price per square foot was quoted by ICOS Corporation of America in New York, 
who is the largest slurry wall contractor in this country (see Appendix C. Correspon
dence). 
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E-4.2 Decontamination Wells Within the Area Surrounded by the Slurry W«n 

After the installation of the perimeter slurry wall, the portion of the Old 
Bridge Sand Aquifer underlying the CPS and Madison Industries, Inc. properties would 
be isolated from the rest of the aquifer. The precipitation and possible losses of 
industrial liquids from underground piping Would tend to cause a rise in the ground 
water level within the area surrounded by the slurry walL Ultimately, the ground 
water might raise up to the ground surface. To prevent this from occuring, the 
existing ground water levels, which are presently a few feet below the ground surface, 
would have to be maintained. 

| 

Maintaining ground water levels at existing elevations could be achieved by 
installing and intermittently operating (pumping) a network of sumps, shallow wells, or 
horizontal drains on the CPS aid Madison Industries, Inc. properties. The design and 
comparison of different drainage options are beyond the scope of this investigation. 
Therefore, it is assumed, at this time, that the existing ground water levels will be 
maintained by means of wells equipped with individual submersible pumps. The 
estimated total flow to the wells would be on the order of 50 to 60 gallons pa minute 
(based on assumed 60 inches of precipitation with 9096 runoff and an equivalent 
additional 60 inches of losses of industrial liquids). 

We recommend that at least one 100-gpm well be installed on CPS' 
property and one on the Madison Industries, Inc. property (see Figure 42). Each well 
should have the following construction: 

• -

depth: 50 feet 
screen: 
(a) material: PVC Schedule 40 
(b) diameter: 8 inches 
(c) length of perforated portion: 30 feet 
(d) length of PVC blank casing: 20 feet 
•(e) slot width: 0.03 inch 

the screen will be installed in a 12-to 16-inch hole and surrounded with a 
gravel pack (Morrie sand); 
pump: capacity * 100 gpm at 

head = 70 feet 
diameter = 6 inches. 
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The cost of installation of two 100-gpm wells is estimated to be $20,600 
($10,300 per well).* 

The annual cost of operating one 100-gpm water-table-maintaining-well 
(assuming simultaneous operation with decontamination wells at 8 hr/day during 250 
days/year) is estimated at $500/year, which includes: 

power: 5 kW x 8 hr x 250 days x $.04 = $400 
maintenance (assumed) = $IQQ 

Total = $500 

E.4.3 Decontamination Wells Outside the Area Surrounded by the Sl»»rry W«n 

The purpose of this well system is to decontaminate (to the extent 
practical) that portion of the Old Bridge Sand aquifer located between the Madison 
Industries, Inc. property and Pricketts Pond. 

It is our opinion that in this particular case an extremely complicated 
pumping decontamination situation exists. The complicating factors, among others, 
are: 

0 Multiconstituent character of contamination (heavy metals as well as at 
least 25-30 organics were detected in the aquifer); 

o Soil contamination (the problem of separating the contaminants from the 
soil particles); 

o Presence of Pricketts Pond and Brook, which would act as recharging 
sources when pumping of the wells begins, thereby negatively affecting 
(decreasing) the effective radius of influence of the pumping wells. 

•The price was quoted by the Engineering Drilling Company of Robinsville, New Jersey. 
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Hie areal dimensions of the site to be decontaminated by pumping is 
approximately 700 x 700 feet. The average thickness of the Old Bridge Sand aquifer is 
ih the order of 50 feet; the porosity of the sand is assumed to be 0.35 (35%). Then, the 
total estimated volume of contaminated ground water is approximately 6.5 x io^ 
gallons. It is also assumed that this volume contains all inorganic and organic 
contaminants listed in this report as detected in the portion of the Old Bridge Sand 
aquifer located between the western boundary of the Madison Industries, Inc. property 
and the Prieketts Pond. 

It is further assumed (as in Section 14.3) that, due to dilution and other 
factors, from 10 to 30 times this volume of ground water would have to be pumped in 
order to decontaminate the aquifer (soil and ground water), i.e., from 6.5 x 108 to 2 x Q 
10 gallons. 

Again, we consider three pumping rates: 700 gpm, 2100 gpm, and 5000 
gpm. The estimated duration of pumping is as follows: 

Pumping Rate (gpm) Duration of Pumping 

Days Years 
Average, 
Years 

700 645-1935 1.8-5.4 3.6 
2100 215-645 0.6-1.8 1.2 
5000 90-270 0.25-0.75 0.5 

We propose to install decontamination wells with the intake capacity in excess of 1000 
gpm, which will have the following construction: 

depth: up to 100 feet to fully penetrate the Old Bridge Sand aquifer; 
screen: 

type: Johnson Irrigator; 
diameter: 12 inches; 
length of perforated portion (i.e., screen per se): 50-60 feet; 
length of blank steel casing: 50-40 feet; 
slot width: 0.03 inch; 
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The screen will be installed in an 18 to 24 inch hole and surrounded with a 
gravel pack (Morrie sand); 

The wells will be equipped with 10-inch diameter submersible pumps 
capable of pumping 1000-1200 gpm at 120-100 feet of head. 

Obviously, the wells should be pumped only after the removal of the sedi
ments in the Pricketts Pond and Brook is completed. 

The cost of installing one 1000-gpm decontamination well with an appropri
ate submersible pump is estimated at $22,200.* The cost of operating the wells 
outside and inside the CPS and Madison Industries, Inc. properties is estimated at 
$35,000 per year, which includes one-shift operator at $10/hour and pump maintenance 
costs. 

The treatment of the water pumped out of the aquifer is discussed in Sec
tion E.5, the disposal of this water in Section E.6. The cost of the options involving 
various pumping and treatment rates (700 gpm, 2100 gpm, and 5000 gpm) are 
summarized in Table 18. 

E.5 Treatment of Pumped Water 

The hydrogeological investigation of the aquifer indicated serious levels of 
contamination and these are detailed in Tables 14 and 15 of the report. The 
contamination consists of two separate problems, heavy metals and organic chemical 
compounds. The removal of these materials from the pumped water requires different 
types of unit operations and the details of these plant designs are covered later in this 
section. 

The Old Bridge Township Municipal Sewer (identified as MTSA in our 
figures) runs through the property and although we understand it has a limited capacity 
to it could be a point of discharge for extracted water. Conversations with the 
Middlesex County Sewer Authority have indicated a possibility that limited quantities 

*The prices were quoted by the Engineering Drilling Company of Robinsville, New 
Jersey. 
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of partially treated effluent might he accepted into the sewer system. The Old Bridge 
Township sewer system empties directly into the Middlesex County Sewer Authority's 
(MCSA) interceptor. Middlesex County's preliminary assessment was that pretreat-
ment for the removal of at least the heavy metals would be required. 

Preliminary laboratory tests indicated that pH adjustment on the extracted 
water would remove the bulk of the heavy metals. It has been demonstrated at several 
plant scale installations that air stripping utilizing a cooling tower type of equipment 
removes the bulk of the organic chemical compounds associated with the waste waters 
under consideration. It has also been demonstrated that granular activated carbon in a 
multiple bypass type system win remove the remainder of the hydrocarbon compounds 
to environmentaUy acceptable levels. 

Hydrogeological considerations of alternatives have indicated that the 
extraction rate from the contaminated aquifer could be at several flow rates and we 
have picked extraction rates of 700 gpm, 2100 gpm and 5000 gpm for consideration of 
facinties design. A flow sheet of the tentative treatment schemes with alternative 
discharges is shown in Figure 49. 

The plant design for heavy metals removal consists of a 4-hour equalization 
tank with duplicate transfer pumps to a clarifier having a detention time of 90 minutes 
overflowing into a wet well with 30-minute detention time. The chemical feed system 
utilizes lime slurry manufactured from hydrated lime for the 700 gpm plant with 
suitable storage, chemical feeders, slurry tank and wet feed pumps. For the 2100 and 
5000 gpm plants lime silos for the storage of quick-lime with lime slakers, slurry 
storage tank and wet feed pumps have been included. The necessary building for 
housing the instruments, controls and chemical feeders has also been provided. For 
sludge handling, the underflow from the clarifier, a sludge holding tank, transfer 
pumps, vacuum filter, filtrate tank with transfer pumps and dewatered sludge storage 
area have been provided together with the necessary building to house all of the 
dewatering equipment. 

The estimated cost for installation of treatment facilities having these 
flow rates, including a 25 percent engineering and contingency provision, is as follows: 
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700 gpm plant 
2100 gpm plant 
5000 gpm plant 

$450,315 
$847,000 

$1,286,315 

Experimental evidence from laboratory investigations and plant scale 
facilities have indicated that over 80 percent of the hydrocarbons contaminating the 
aquifer can be removed by suitable air stripping. The simplest type of equipment for 
this operation is a cooling tower, and we have estimated a removal efficiency of 80 
percent*. On the basis of the above removal efficiencies, we have calculated that the 
following quantities of organic materials will be exhausted to the atmosphere: 

700 gpm plant 
2100 gpm plant 
5000 gpm plant 

50 tons per year 
150 tons per year 
350 tons per year 

The costs associated with the installation of these facilities including a 25 
percent engineering and contigency allowance is as follows: 

700 gpm plant $115,625 
2100 gpm plant $261,125 
5000 gpm plant $632,075 

To reduce the organic content of the extracted water to a level compatible 
with environ men ted requirements, it probably will be necessary to use carbon adsorp
tion utilizing granular activated carbon. This plant design would consist of the 
necessary transfer pumps, pressure sand filters followed by activated carbon units. 
Because of the high cost of virgin carbon and the difficulty with disposal of the 
contaminated carbon, we have also included a thermal carbon regeneration facility 
together with the associated buildings for housing both the pressure filters and 
pressure carbon units as well as a building to house the thermal carbon regeneration 
equipment. The plant layouts for the combined facilities for these schemes are shown 
in Figures 45, 46, and 47 which also give a general indication of the plant area 

•Correspondence with the State of New Jersey, Department of Environmental Protec
tion, Division of Environmental Quality, has not clearly established that the permis
sibility of this type of installation at this location for all flow rates is not desirable 
therefore, this unit operation, with its associated equipment, has been separately 
estimated. 
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required. The cost of installation for the carbon system alone with its associated 
pumps, buildings and instrumentation, including a 25 percent engineering and contin
gency amount, is as follows: 

700 gpm plant $2,041,500 
2100 gpm plant $2,967,875 
5000 gpm plant $5,276,390 

The costs depicted above are based on the assumption that the majority of 
the hydrocarbons can be removed by air stripping, if this is not possible, additional 
costs will be incurred associated primarily with larger carbon regeneration facilities 
and additional carbon exchange units. 

A capital costs summary matrix follows: 

700 gpm 2100 gpm 5000 gpm 
A. Heavy Metals Removal 450,315 847,000 1,286,315 
B. Air Stripping 115,625 261,125 632,075 

TOTAL ( A & B )  565,940 1,108,125 1,918,390 
C. Carbon Adsorption 2,041,500 2,967,875 5,276,390 

TOTAL A, B, C, 2,607,440 4,076,000 7,194,780 

Cumulative annual operating costs associated with the various schemes and 
flow rates are shown in the following tabulation: 

, Plant Capacity 
700 gpm 2100 gpm 5000 gpm 

A. Heavy Metals Removal 178,500 220,000 320,100 
B. Add Air Stripping 180,000 227,800 346,200 
C. Add Carbon Adsorption 465,350 903,150 2,237,100 

/ 
/ 
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There are both capital and operating costs associated with the various 
alternative discharge schemes as was outlined in Figure 49, showing the various 
options of treatment and discharge. These will be covered in the next section and we 
will matrix all of the alternatives in a final tabulation. 

E.6 Disposal of Pumped Water 

It has been determined from discussions with Old Bridge Township and 
Middlesex County Sewer Authority that the Middlesex County plant has adequate 
available capacity to handle the flow rate from any of the assumed levels of 
extraction. Old Bridge Township has opined that their sewer that crosses the property 
probably has a capacity to permit discharge up to 700 gpm so that costs have been 
developed for transportation of the treated effluent to the Old Bridge sewer for the 
700 gpm flow schemes. 

For discharge into the Middlesex County interceptor sewer, have been 
considered two alternatives, either a force main or a gravity line. For the completely 
treated effluent, (post-carbon adsorption), we have developed cost information for 
transmission of these flows, by gravity to surface waters. A matrix showing the 
capital costs of the treated water discharge option follows: 

Flow Rates 
Discharge Scheme 700 gpm 2100 gpm 5000 gpm 
1. Gravity line to surface waters 54,375 75,000 93,750 
2. Gravity line to Old Bridge sewer 54,375 1— — 
3. Force main to MCSA interceptor 203,750 277,500 476,125 
4. Gravity line to MCSA interceptor 587,250 820,750 1,036,750 

A schedule of charges was received from the Middlesex County Sewer 
Authority and based on their estimated charges for 1980, we estimate that discharge 
to either the Old Bridge Sewer or the Middlesex County Interceptor would have the 
following annual costs associated with the various flow rates: 

/ '  
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700 gpm 
2100 gpm 
5000 gpm 

$70,000 pea: year 
$138,000 per year 
$266,000 per year. 

If air stripping of the contaminated waters is permitted by the New Jersey 
State Department of Environmental Protection, an environmentally acceptable method 
of disposal of the treated effluent, with the heavy metals removed and the majority of 
the organic chemicals removed would be to discharge this effluent to an aerated 
lagoon and then by a suitable spray system apply it to the porous terrain. This system 
would consist of a water-tight lagoon with aeration system for further removal of 
organic contaminants together with a pumping system discharging into a piping 
network with spray nozzles for application to the land surface. The constructed cost 
of these facilities including a 25 percent engineering and contingency allowance for 
various flow rates is as follows: 

700 gpm $245,370 
2100 gpm $447,485 
5000 gpm $957,960. 

The costs of spray irrigation, added to those listed in the previous section 
for the heavy metals removal and air stripping would result in a cumulative installed 
cost for this option as follows: 

700 gpm scheme $811,310 
2100 gpm scheme $1,555,610 
5000 gpm scheme $2,876,350. 

The operating costs per year associated with the schemes of operation 
mentioned above are as follows: 

700 gpm scheme $203,650 
2100 gpm scheme $260,500 
5000 gpm scheme $411,500. 

E -21 



All the information with regard to capital and operating costs have been 
summarized in Tables 19, 20, and 21. Also included are annualized total costs 
considering the cost of money to be 10% and the projected operating time of the 
plants. For the purposes of this study, it is assumed that the equipment will have no 
salvage value, although with the shorter operating times it could have recoverable 
values. All of the facilities could probably be designed for dismantling and moving to 
other locations. Before proceeding with detailed plant design on the selected option, a 
pilot scale study is strongly recommended. We are currently performing a pilot plant 
investigation of a similar type problem at an estimated cost of $250,000.00. 

The alternatives that should be selected for primary consideration are 
apparent from the annualized operating costs. It should be noted that all tentative 
proposed designs for facilities must be approved by the various regulatory agencies and 
the necessary permits applied for and issued. 

E.7 Demolishing Plants and Removal of Contaminated Soil 

This, of course, is an extreme measure, which, nevertheless, is presented 
for consideration. The other, opposite, and equally extreme measure would be a no-
action scheme. A decision to demolish the plants, and removal of all contamination 
may be justifiable under certain circumstances (among others) they are: 

— the presence of a layer of highly contaminated soil under the plant's 
facilities that could serve as a permanent major source of contamination 
for the underlying aquifer, and the adopted remedial scheme, after 
completion, for one reason or another proves to be so ineffective that it's 
performance would be considered unsatisfactory. 

— the plants do not comply now and in reality cannot be expected to comply 
in the future with the Federal and State regulations concerning protection 
of the environment; and their continued presence would have the potential 
for contaminating other drinking water supplies farther downgradient. 
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contaminants can be expected to move horizontally, toward and into 
Tennent Pond via Pricketts Pond and the brook connecting both ponds, and 
toward other water-supply wells screened in the Old Bridge Sand aquifer, 
via the deep portions of the ground water in the Old Bridge Sand aquifer 
which are not drained by the relatively shallow Pricketts Pond and which 
are passing under the Pricketts Pond and its vicinity; 

the contaminants may percolate vertically downward, through local aqui-
cludes and/or possible permeable sandy "windows" located in these aqui-
cludes, eventually reaching the underlying Farrington aquifer that is 
currently developed by a number of water-supply wells and acting as the 
second major aquifer in this area of New Jersey. (A more or less similar 
situation, has occurred where a water-supply well screened in the Farring
ton aquifer was contaminated with chemicals that were apparently intro
duced into the shallow Old Bridge Sand aquifer). This condition was 
discovered a couple of years ago and has been under investigation; 

the Bennet Suction Line wells will not be able to resume operation; without 
the installation and long term operation of costly treatment facilities; and 

the potential for further contamination of other wells (newly installed as 
well as existing) will always exist. 

hi our opinion, the no-action scheme is not acceptable. 
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At this time, we do not see any need to demolish the plants and recommend 
against it. The cost of such a measure has not been estimated. However, to put the 
tasks that are associated with such a "decision in perspective the possible scope of work 

would involves 

- demolishtion and removal of'ail buildings, foundations, tanks, piping vessels, 
etc. to an approved disposal facility^ . ' * 

- removal and disposal or treatment of the contaminated -soil from under and 
around these facilities. The depth of the contaminated soil to be removed 
will have to be determined tsy coUectinig and testing soil Samples from 
additional borings or from elevated test pits (potentially jdeep. drag-line 
operations may be required to remove contaminated soils from below the 

water table. 

=• replacement of the excavated contaminated soil with approved uncontami-

nated soil? 

- measures to prevent the possible erosion of the soil by flood waters. 

E.8 No-Action Scheme 

This measure is not recommended. However, if it would be selected, the 
following negative consequences can be expected to occur with time: 

=• the major sources of ground water contamination (sediments, in Pricketts 
Pond and Brook and soil and ground water under and westward of CPS and 
Madison Industries, Inc. properties) wili not be eliminated ^ controlled, 
and the contaminants may continue to leave the said properties via 
Pricketts Brook. The contamination process that exists today would tend 

to spread, both horizontally and vertically? 

/ 
/ 
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COST PER POUND OF REGENERATED CARBON J 

CAPITAL COST/LB * 2.234 C/1b AMORTIZED OVER H YRS 
AT 9.09 PCT 

OPERATING COST/LB J 
ELECTRIC POWER : 
SCRUBBER WATER : 
OPERATING LABOR ; 

3.0780 t/lb 
.3932 /LB 

.5963 /LB 

MAINTENANCE COST/LB J 

MAINTENANCE LABOR J .1938 /LB 

MAINTENANCE MATL J .OQIO /LB 

MAKEUP" CARBON ~t " ~ "'3775iTTLB" 

TOTAL J U, 1.529 t/lb 



vptrets a nuunc UI13C. J* J /  i J /  B V  

CAPITAL COST» OPERATION* AND MAINTENANCE DATA t 

CAPACITY 8 

LB/HR I  1250.0 

LB /DAY i 30000.0 

LB/YR . 8 .  10920000.0 

NO. AND SIZE OF UNIT(S) J  1 !JNIT<S> - G.5 FT WIDE X 64.0  FT LONG 

OPERATING SCHEDULE J 24.0 HRS/DAYt 7.0 DAYS/WEEK* 52.0 WEEKS/YEAR 

ESTIMATED CAPITAL COST 8 

EQUIPMENT : $ 1275000.00 

*304200.OO/YR 

$ 42600.OO/YR 

* 21940,OO/YR 

MAINTENANCE COST * 

MAINTENANCE LABOR i 72S.0 HR3/YR % ^220.OO/YR 
(•10.00/HR) 

SlAINTENANCE MATERIALS J *38250.00 /YR 

MAKEUP CARBON ? 546000.0 LB/YR • 409500.OO/YR 
<370~PCT LOSS AT 4 .75/LB) 

OPERATING COST J 

ELECTRICAL POWER i 10140000 0 KWH/YR 
<$ .0300/KWH) 

SCRUBBER WATER J 142000000.0 GAL/YR 
<* .3000/1000 GAL) 

OPERATING LABOR J 2184.0 HRS/YR 
CflO.OO/HR) 



tion program would have to include removing the sediments from the Pricketts Pond 
and Pricketts Brook west of Madison Industries, Inc. (including downstream of 

f •  

Pricketts Pond). 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

10 MAR 198? 

ft*. Martha Brougham 
darvooti Lloyd Counsellors at Law 
130 Main Street 
iiackensack, New Jersey 07601 

t<e: CBS/Madison Industries, Freedom ot Information Request 

Dear Ms. Brougham: 

I aiu in receipt of your letter dated February 2, 1987 requesting 
records relating to the CPS/Madison Industries Superfund site 
located in Old Bridge Township, New Jersey. Enclosed you will 
tind the first item renuestod, the Hazardous Ranking System 
scoring information for the site. 

The site is currently under the management of the Bureau of Case 
Management, New Jersey Department of Environmental Protection, 
which is in possession of current active tiles regarding the 
case, i have, therefore, directed your request to Mr. Paul 
Harvey, the attorney in charge of the case. Mr. Harvey may oe 
reached at 609-633-0701• I have forwarded a copy of your 
letter to him. 

Sincerely yours, 

Katnleen Stryker, Project Manager 
Northern New Jersey Remedial Action Section 

Enclosure 

cci Paul Harvey, Division of 
Hazardous Waste Management 

TOun 
SYMBOL ^ 
SURNAME ̂  
DATE ^ 
EPA Form 1 

.MTram.NM-TP 
BMS HRRH 
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SURNAME ̂  
DATE ^ 
EPA Form 1 
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